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Topping a long list of “firsts” in Naval aviation history, Pratt 
& Whitney Aircraft is the first manufacturer to win the coveted 
Navy “E” for aircraft production. 

To win the “E”, Pratt & Whitney has produced more aircraft 
engines than ever before in its history. To keep it, new produc- 
tion records are in the making. And every engine is living up 
to the famous Pratt & Whitney slogan— “Dependable Engines”. 

PRATT & WHITNEY AIRCRAFT 

EAST HARTFORD, CONNECTICUT 

ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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synchUnizer 


T^oneez. 


provides the "tuning fork" 
that keeps power 
in perfect pitch 

The need of the pilot for accurate, continuous knowl- 
edge of the speed of each engine, and for reliable means 
of synchronizing engine speeds, is vital. Multi-engine 
installations, customarily remote from the pilot's com- 
partment, make mechanical tachometer transmissions 
impractical. 

The Pioneer Electric Tachometer was developed to 
meet these modern conditions. Small transmitters, or 
generators, driven by each engine, actuate synchronous 
motors, which provide accurate dial readings of the 
R. P. M. of each engine. The Pioneer Engine Synchro- 
nizer Indicator, wired into the circuit, provides contin- 
uous visual evidence of speed differences which enables 
the pilot to keep his engines "tuned" to concert pitch. 


Tione&t INSTRUMENT 

DIVISION OF BENDIX AVIATION CORPORATION • BENDIX, NEW JERSEY, U. S. A. <<<>> 
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IN THIS ISSUE 


★ ★★★★★ 


THE EDITOR'S TALE of Two Fac- 
tories calls attention to the increasingly 
important role of “human relations en- 
gineering" in the battle for production 
and in efforts to achieve greater har- 
mony between management and labor 
(page 69). 

Aviation's War Communique No. 5 
explains why, in spite of our soaring 
warplane production, it will take some 
little while before American combat 
planes can throw their weight around 
and smother the enemy in any single 
theater of war (page 70). 

A Production Report to the Nation by 
Col. John H. Jouett. describing the 
present status of the aircraft industry, 
constitutes a vigorous answer to all who 
would attempt, either maliciously or un- 
wittingly, to discredit the magnificent 
performance of the industry. He pre- 
sents the facts of that performance 
squarely, omitting only such informa- 
tion as would be of value to the enemy 
(page 72. Also see photo and caption, 
this page). 

Encouraging Employee Thinking 
(page 74) tells how RCA’s employee 
suggestion system helped increase pro- 
duction and boosted morale of workers. 

We continue our comprehensive series 
of identification photos and silhouettes 
of foreign aircraft this month with three 
full pages of British aircraft (pages 77, 
78 and 79). 

Frank T. Courtney’s stimulating dis- 
cussion of design and engineering prob- 
lems involved in remote propeller drives 
(page 82) leads off the Manufacturing 
Section this month. It is the first of a 
series which will cover the subject of 
Hying boat design. 

COL JOHN HAMILTON 
JOUETT'S colorful career con- 
ililutes a record oi lolling 
achievements, from his early 
yean at Weil Point right up 
to hil preient key petition in 

Aeronautical Chamber of Com- 
merce of Americo. During 
World War I he woi com- 
mander of American balloon 
operationi on the Weitern 
Front. Jack Jouett vrent out to 

modern air force for the Chiang 
Kai-Shek regime. The reiulti of 


Working Transparent Plastics, by 
John Sasso (page 86), is a companion 
article to the Plexiglas story in the April 
issue. Whereas the latter described cor- 
rect methods of installation of trans- 
parent plastics, Sasso's material deals 
with proper methods of forming and 
working, and a subsequent installment 
will cover machining of transparent 

New developments in design and con- 
struction of plants for production of vast 
quantities of airplanes are described in 
an article by M. M. Valentine, of the 
Albert Kahn organization (page 96), 

With efficient scrap conservation, 
John St Peter of the Aluminum Co. of 
America estimates that 15 to 20 percent 
of the industry’s sheet aluminum re- 
quirements for this year could be met 
with salvaged aluminum (page 99). 

Incidentally, don’t overlook the com- 
plete index to the Manufacturing Sec- 
tion provided on page 81. This regular 
feature is designed to aid those pri- 
marily interested in that part of the 
book to find the wealth of material 
which is too great to list on the con- 
tents page or mention here. 

In the Military Section, our Wash- 
ington Editor this month describes the 
new streamlined organization of the 
Army Air Forces. It includes a chart 
that you can understand, too (page 183). 

Coming 

The June issue of Aviation will in- 
clude an article on mass producing the 
Douglas A-20’s, the light attack bomber 
which turned in an incredibly fine per- 




plone," sayt SAM MONSCHKE, maintenance 
luperintendent at Hawthorne School o I Aero- 
nautici. Bill Strohmeier'i account of how Sam 
and hil crew keep a Beet of Code t traineri in 
the air (page 187) will prove helpful to many 
on operator faced with similar problems. 


formance as a night fighter when, dur- 
ing the Battle of Britain, the RAF 
mounted extra guns, called it the Havoc 
and sent it aloft to repel Nazi night 
raiders. Its successful accomplishments 
in making Britain’s night skies too hot 
for the invaders is known to all the 

Also there will be stories on methods 
of efficient machine loading evolved at 
Bell Aircraft, production boosters at 
Fleetwings, how to speed and expand 
production through subcontracting, 
British fighter plane design, a revo- 
lutionary new method of forming skin 
panels by drawing, and scores of other 
constructive, useful articles, all designed 
to assist men in every phase of the avia- 
tion business to better performance in 
production and operation of aircraft. 

In July comes Aviation's big War 
Production number. Aviation is rapidly 
growing to full stature as the world's 
greatest mass production industry. New 
methods, new tools, new machinery are 
being developed day by day. We pro- 
pose to present up-to-the-minute, author- 
itative information on all of these sub- 
jects, to the end that all men whose 
responsibility it is to provide the 185,000 
planes called for by the President this 
year and next may find assistance in 
carrying out their jobs. More detailed 
information on this next month. 
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of finishing internal cylindrical 
this inexpensive, yet accurate, honing 
machine. Relieves big internal grinders for other jobs. 
Can be set up and work located in a minute. Does not 
require skilled labor — workers in "teens" can handle 

Range .185" to 2.400*’ — accuracy guaranteed within 
.0001". Now being used by hundreds of manufacturers han- 
dling important war contracts. 

Corrects errors of out-of-roundness or toper caused by 
previous operations. Produces super-smooth finishes. Maintains 
alignment established by previous operations. Facilitates duplica- 


'The SUNNEN PRECISION HONING MACHINE^ 

handles jobs like these faster, more accurately, at lower cost 




mm O o 
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SUNNEN PRODUCTS C0.7’942ManchesterAve.,St.Louis,Mo. 

Canadian Factory: Chatham, Ontario 
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BEGIN Y0IIR OWN PREPAREDNESS PROGRAM NOW! 



IN THE FAMOUS 


PIPER CU 


B TRAINER 


FIRST-CHOICE AIRPLANE FOR 
CIVILIAN PILOT TRAINING 

v ; ) 


FREE CATAL0R 

from your Piper Dealer. Or, if you wish, we will 
catalogs which portrays all the Piper planes in full 


America needs trained men to win the war. Training 
men to fly is a long-established tradition of Piper air- 
planes. They are flown in the Civilian Pilot Training 
Program more than all other makes of planes combined. 
They have provided the initial flight training of thou- 
sands of pilots who now fly America’s warplanes and 
airliners and who instruct Army and Navy cadets. 

You, too, can begin a career in aviation by learning to 
fly in one of these dependable ships, to aid your readi- 
ness for military service or to acquire a skill which will 
enhance your value to civilian defense. Learning to fly 
now is of particular advantage to younger men, for the 
future of America is in the air and the employment op- 
portunities in the years to come will be especially 
numerous for able pilots. Your Piper Dealer will be glad 
to give you a free flight demonstration and tell you 
about his flight training proposition. Ask him how you 
can serve in America's Civil Air Patrol by learning to 
fly and about the free flying course offered the pur- 
chaser of a new Piper plane for Civil Air Patrol duty. 



PIPER 


POINTS THE WAV TO WINGS FOR AU AMERICA 
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MallorY Seam 

Speed Production 
of Aircraft Parts at 
Fleetwings 


Typical of the aircraft manufacturers who have 
turned to resistance welding for fast, efficient fabri- 




Welding Rolls 







MallorY 


CONTACTS, SPECIAL ALLOYS, MALLOSIL, 
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JACOBS POWERED TWIN ENGINE TRAINERS 


THAN ALL OTHERS COMBINED 



famines 


JACOBS AIRCRAFT ENGINE CO. 

POTTSTOWN • PENNSYLVANIA • U-S*A* 







FROM THE LARGEST TO THE SMALLEST- 35 SIZES AND TYPES-FROM 19 OUNCES 
TO 15 POUNDS IN WEIGHT- FROM 20,000 TO 1600 R. P. M. IN SPEED— 

A CLECO ROTARY GRINDER for every jobs 


PRECISION CONSTRUCTION. All Cleco 
Grinders have alloy steel rotors and cylinders, 
heat-treated and then ground to exact size, thus 
insuring smooth, vibrationless operation at all 
speeds. The highest grade ball bearings are used 
throughout. 

RUGGED DESIGN. The one-piece casting, 
extending around the spindle and including the 
cylinder, plus the use of through bolts to hold the 
handle, provides the utmost in durability. Improved 
governor design prevents metal-to-metal contact, 
thus eliminating wear or binding. Cleco Tools 
are completely rust-proof. 

EASY MAINTENANCE. Only four bolts need 
removal to get at the rotor for cleaning or replacing 
blades. The automatic oiler and the Zerk fitting 
on the top bearing promote efficient lubrication 
at all times. 


SMOOTH OPERATION. You can't beat Cleco 
Grinders for power, smooth action, lack of 
vibration, and light, easy handling. 

Write for Bulletin 80 that fully describes Cleco Grinders 
and includes a large blueprint of construction details. 
All Cleco Tools are available on free trial. No obligation. 



Branch Offices in All the Principal Cities 
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Di ving down to deliver their knockout punch, today’s bombers 
represent the last word in coordinated precision. Pilot and 
'plane must act as one coordinated machine— responsive to 
split-second timing. That’s why today's 'planes must be built 
to the closest precision standards . . . yet built strong enough 
to stand up under hundreds of hours of grueling, punishing 
use. At McDonnell, every resource— experience, design, re- 
search, engineering, and skilled craftsmanship— is being uti- 
lized to its fullest capacity in the development and construction 
of precision-built aircraft and parts for use by our armed forces. 


MCDONNELL AIRCRAFT CORPORATION 

LAMBERT FIELD -ft SAINT LOUIS 







In aviation, almost every day reveals something better that 
constitutes a new assurance oi supremacy in the air for the 
fighting forces of America. 

Notable among recent triumphs of aviation engineering is the 
175 hp Kinner Engine, offering greater performance and efficiency in 
aircraft used for primary pilot training and commercial operations. 

In this new Kinner Engine, as in other famous aircraft engines, 
the makers depend on Bunting experience, precision and quality in 
the bronze bearings, bushings, valve guides and parts re- 
quired. Let Bunting help you solve your bearing problem. 

— Brass & Bronze Company,Toledo, Ohio. 
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THE ROOM WHICH IS NEVER DARK 


ttiven before America entered the War, the Bendix 
Development Laboratory went on a 24- hour 
schedule. And since the War, 24 hours a day is hardly 
enough to accomplish all that has to be done. 

Today Bendix Engineers are busy solving wartime 
Radio problems. In this same room, will be horn the 
ideas and developments which will make their contri- 
butions to the peacetime world of tomorrow. 

At Bendix, pioneering development and sound engineer- 


ing are two traditions which have always been main- 
tained. It is satisfying to know that. Bendix Radio 
Equipment has successfully “won its spurs” under lire. 
It is more gratifying to report that every Bendix en- 
gineer, every employee, is now engaged in an all-out 
effort to supply more, and still more, Bendix Radio 
Equipment to our armed forces. Bendix Radio, Div- 
ision of Bendix Aviation Corporation, Baltimore, Md., 
U. S. A. Cable Address: Benrad. 






we Beat 

THE AXIS TO IT... 



America has been "on the alert." In spite of long 
years of building an evil war machine, the Axis will 
find that American science and industry are still far 
ahead. More than five years ago Bell Aircraft initiated 
ideas in aircraft design which allow the Bell Airaco- 
bra to carry the world's heaviest fire power among 


single engine fighters. In helping to give America 
mastery in the sky, it's a reassuring fact that the Aira- 
cobra began to get the benefits of Bell Aircraft's tech- 
nical and experimental resources five years before it 
was to be called on to prove its practical superiority. 


0 B * 



BELL Aircraft 


CORPORATION 

BUFFALO, NEW YORK, U. S. A. 



ON WINGS" 
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They Work Together 



fo r 

YOU 


Yes, these two men are working together for 
you, a prospective user of South Bend Lathes. 
Together a shop foreman and a designer are 
finding the answer to one of the problems that 
must Be solved to maintain South Bend stand* 
ards of quality. Their friendly cooperation is 
typical of the shoulder to shoulder teamwork 
ot our employees. This coordination of effort 
contributes much to the service and satisfaction 
you will receive from a South Bend Lathe. 


All of us, here at South Bend, 
are working together for you — 
and for National Defense. Produc- 
tion schedules have been doubled 
and redoubled. But no sacrifice 
in quality has been made — nor 
will there be any lowering of our 
standards. 

South Bend Lathes are made in 
five sizes: 9% 10", 13", 14M” and 
16" swing, Toolroom and Manu- 
facturing types. Each size is avail- 
able in several bed lengths. Com- 
plete line of practical attachments, 
chucks and tools. 


SOUTH SEND 16" TOOLROOM PRECISION LATHE 


SOUTH 


BEND LATHE DEALERS 


Atlanta, Ga Chandler Machinery Co. 

Baltimore, Md. . . Carey Mchy. & Supply Co. 
Boston (Cambridge), Mass. . Packard Mchy. Co. 
RutTnln NY R. C. Neal Co., Inc. 


Dallas, Texas. . . 

Denver, Col M. L. Foss, Inc 

Detroit, Mich. .... Lee Machinery Co., Inc 


. . . II. J. Volz Machinery Co. 
. . . Reynolds Machinery Co. 


.hicago, III. 
Cleveland, 01 


Houston, Texas. . . Wessendorff, Nelms & Co. 
Indianapolis, lnd. . Marshall & Huscluirt Mchy. 

I /JS Angelos, Cal. . . Ecclcs & Davies Mchy. Co. 

Milwaukee, Wis. . W. A. Voell Machinery Co. 

Newark, N. J J. R. Edwards Mchy. Co. 

New Orleans. La. . . . Dixie Mill Supply Co. 
New York, N.Y. . . A. C. Colby Machinery Co. 


‘('hr. . . . Fuchs Mchy. & Supply Co. 
bin. Pa. . . . W. B. Rapp Machinery 
h, Pa. . . Tranter Manufacturing Co. 

*N. Y. . . I Ogden'S). Adams 

* . -Colcord-Wright Mchy. & Sup. 
Cal. . . Moore Machinery Co. 


SOUTH BEND 

Lath e Builder 

177 East Madison Street 


LATHE WORKS 

For 35 Year s 

South Bend, Indiana, U. S. A. 






GENERAL 



ELECTRIC 


FROM POWER SUPPLY THROUGH FINAL TEST 
G-E Equipment Helps to Get ’Em Flying 



YOU KNOW WHAT BETTER LIGHTING CAN DO IN YOUR PLANT TODAY. .. * 



* * * uui uo you Know 
how^fe and ecmuwuca^ 
you can get it * * * with a 
MILLER Continuous Wireway 
Fluorescent Lighting System? 


• There is no fluorescent lighting equipment exactly 
like the MILLER Continuous System. Built right into 
it is a continuous wire channel containing all operat- 
ing auxiliaries and conduit. This means hours, even 
days, saved from expensive wiring or rewiring of 
your plant . . . priority copper and other critical 
material saved . . . dollars saved, too. It means your 
new and better lighting system goes in, not fixture 
by fixture, but complete row after row, all ready 
to go to work for you. 

Worried about war production? Any qualified light- 
ing authority will tell you that illumination of SO 
foot candles or better in your plant from miller 
50 FOOT CANDLER Or 100 FOOT CANDLER (MILLER 
tuoffers in your offices and drafting room I will 
deliver more work and better work from more satis- 
fied, eye-fit employees. Write for details and you’ll 
discover you never knew there was such a lighting 
system as this! (Representatives in principal cities . ) 
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MORE PRODUCTION 
PER MAN PER MACHINE 


Prove how porous, honeycomb structure ups 
grinding speed— even with unskilled operators 



From th rbk yea asof research in our laborato- 

whcel. Por-os-way is jmroits, not sandy in tex- 
ture. Millions of air cells separate contact 
points. Between contacts each grinding point 
is therefore cooled. This means a cooler grind- 
ing wheel that will operate at faster feeds or 
deeper cuts. Actually. Por-os-way increases 
grinding speed 100%* to 400%, on regular 
cuts or at your regular feed will take cuts 
.010* or deeper. Each man, each machine, 
does 2 to 5 times more! 

Por-os-way’s unique structure — like a 
sponge— results from a new method of manu- 


facture and a new bonding agent. The cellular 
structure of the bond is controlled. Besides 
grade and grain you now can have the right 
porosity for your job. Dse Por-os-way on hard 
tool and die steels. It holds the comer and re- 
quires very little dressing. Try Por-os-way 
also on softer materials; copper, aluminum, 
wood, rubber, plastics. You'll find loading 
held to a minimum. Try this wheel on your 
own joh. Write today for the booklet that 
"tells all" about Por-os-way and offers a "pre- 
scription" blank for the wheel best suited to 
your own uses. A. P. de Sanno & Sox. Inc., 
432 Wheatland St., Phoenixville, Penxa. 


por-OS-way'Ws^radiac* product 





A LOT CAN HAPPEN IN , 


SECONDS! 


A second’s warning! Split-seconds to act - but, 
that’s what it takes to make a great combat pair! A 
ship and a pilot in perfect coordination - with every 
operating factor clicking in positive accord. Controls 
taut, sensitive, responsive — transmitting the “feel” 
that says, “Go to it - I’m with you!” Where else 
could the friction-freedom of Fafnir Ball Bearings 
serve so importantly? 

Fafnir Aircraft Ball Bearings are assuring this 
responsiveness of controls on all ships of the Army 
and Navy Air Corps, on commercial airliners and 


on all R. A. F. ships built in America. Every type 
of plane is included . . . dive bombers, long-range 
bombers and patrols, fast, deadly interceptors and 
pursuits, and flying fortresses. 

“Fafnirs on the controls” is a standard specifica- 
tion among the leading aircraft builders. Fafnirs 
mean dependability, rigidity and tightness without 
friction or binding — and long-life that eliminates 
trouble and time-wasting replacement. Catalog and 
data sheets are available. The Fafnir Bearing 
Company, Aircraft Division. New Britain, Conn. 




Behind machines in the Lycomi 
hind Lycoming engines in the ( 
today who will contribute to Ar 


rictory tomorrow. 


TRAINED 


BUILDS America’s Aircraft Engines ... FLIES America’s Fighting Planes 


Our all-out-for- victory war will be won by manpower in 
the factory as well as in battle. That is why at the elbow of 
each experienced workman in the Lycoming plant an eager 
youngster is busily learning the skilled craftsmanship 
which has made Lycoming a synonym for dependability 
throughout the aviation industry. This duplicate "soldier 
of production” will later contribute his skill to the impor- 
tant task of increasing the output of Lycoming engines. 
But that is not all . . . 

In Army and Navy training centers and on hundreds of 
America's airports Lycoming engines now power the train- 
ing planes of the nation, making lighting pilots of fledg- 
lings eager for combat. The same dependable flow of 
smooth, economical power so necessary for pilot instruction 
today will meet the exacting requirements of private plane 
owners in the days after victory is attained. 


LYCOMING DIVISION, THE AVIATION CORPORATION 
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KEEPING 

flyTng ! 



C€CO 


Aircraft Products • 


Fuel Pumps • Hydro-Metering Car- 
buretors • Protek-Plugs (for corro- 
sion prevention by dehydration) 



SOUTH MERIDEN, CONN. 

Manufacturers of Aircraft Carburetors, Fuel Pumps and Accessories. 
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Dropt thru the aid of ADEL bomb bay door hy- 
draulic control valves! Devastating delivery and safe 
return of ship and crew assured by ADEL anti-icing 
pumps, ADEL integrally cushioned and bonded line 
supports and hydraulic equipment for all functions. 
Every ADEL Worker is proud that more than 3,000 
types and sizes of ADEL products are assisting the 
United Nations. 

ADEL 

PRECISION PRODUCTS CORP. 

SOMEWHERE IN U. S. A. 

Eostorn Engineering Representative, J. Henry Reisner, Hagerstown, Md. • Canadian Engineering Offices, D. A. Thomas, Mgr., 302 Bay St,, Taronta 





TTieSONBH You Buy Will 

KEEP ’EM FLYING 
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which t^pe oi 



portable power tool 
will give me 
peak production?” 

BASIC ADVANTAGES of the Three Types of Portable Power Tools 



Available for a wider variety of applica- 
tions than any other type. 

Generally of more rugged construction. 
Cannot be damaged by overloading. 
Easily stand up under the hardest kinds of 
heavy duty service. 


Run on ordinary AC or DC electric cur- 
rent which is available almost every- 

Offer a wide range of models for all 
kinds of production and maintenance. 
Installation costs generally lowest of all. 


Lowest operating costs for users of ten or 

Maintain virtually constant speed under 

Nature of high frequency current permits 
simplified construction for light weight, 
easy handling, reduced maintenance. 


• Of the three different types of portable power tools — Pneumatic 
. . . Universal Electric . . . and High Frequency Electric — one 
almost certainly offers decided advantages over the others for your 
particular product and operations. 

Which type that is can be determined best by competent study 
of your particular conditions. Thor can give you this competent 
cooperation because: 

Thor makes all three types of portable power tools. 

Thor has the engineering “know how" that comes from building 
good tools for nearly fifty years. 

Thor is working continuously to make the good tools of today 


a better tools 


applies 


. to develop new tools for n 


* has the trained Service Engineers to put this advisory 
service into practical operation. 

Before you toot up, get this expert, impartial advice. Plan your 
application of portable tools in advance — and get peak production! 
For further information, without obligation, write Independent 
Pneumatic Too! Company, 600 W. Jackson Blvd., Chicago, Illinois. 



PNEUMATIC • UNIVERSAL ELECTRIC 
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HIGH SPEED 
or CARBON 


Just as in any other cutting operation, the right tool for 
the job to be done will guarantee best results. Here are a 
few hints that may help you in determining what type of 
tap best fits your needs: 

1. Cost of Tap vs. Cost per Tapped Hole 

Carbon Steel Taps cost less than High Speed Taps. If 
you can get equal results as to quality of thread from 
either type, then by all means use Carbon Taps. 

Even though the quality of threads produced is equal, 
however, you may find that High Speed Taps will tap 
more holes at less cost per hole. 

2 . Operating Conditions 

Ordinarily, High Speed Steel Taps must be run at higher 
speeds than Carbon Steel Taps, usually 2 to 2J4 times 
as fast. If your lapping machines or screw machines 
haven't the speed necessary for efficient operation of 
High Speed Taps, the use of carbon laps may be ad- 
visable. 

Consult a cutting speed table covering suggested speeds 
for various tap sizes and materials. 

3 . Material Being Tapped 

The physical properties of the material being tapped 
will, many times, leave you no choice as to type of tap 
to use; some materials require the use of High Speed 
Taps while others may be tapped equally well or even 
better with Carbon Taps. For example. Carbon Steel 
Taps are efficient in brass and ferrous metals while 
most non-ferrous metals and abrasive materials, such as 
bakelite, fiber, hard rubber, etc., quickly turn cutting 
edges and indicate the use of High Speed Taps. 

4. Results Required 

Precision Threading, requiring the close tolerancesobtain- 
able only with Ground Thread Taps, will ordinarily 
dictate the use of High Speed Taps, since only High 
Speed Taps arc regularly furnished with Ground Threads. 


There is a tendency today to use High Speed Steel Cut 
Thread Taps when Carbon Steel Taps would serve the 
purpose just as well. Check your tapping jobs to be sure 
I hat you are using the correct type of tap for each. 
Similarly, don’t specify GROUND THREAD Taps if 
CUT THREAD Taps will do. 

GREENFIELD TAP AND DIE CORPORATION 

GREENFIELD • MASSACHUSETTS 

Detroit Plant: 2102 West Fort St. 

Warehouses in New York. Chicago and Los Angeles 
In Canada: 

Greenfield Tap and Die Corp. of Canada, Ltd., Galt, Ontario 



./W.GREENFIELQ 
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Martin Aircraft are first laid-out full scale in the mold-loft. From these accurate dimensions all details are de- 
signed — also at full scale — on metal sheets. Then Martin's giant camera reproduces these original drawings on 
other metal sheets, or on cloth, paper, glass, plastics or wood, for use where needed. 



Camera Corridor: This view, through the bellows of 
the new Martin photo process camera, gives some 
idea of its vast size. Believed to be the world's largest 
camera, it takes up every inch of two big rooms, can 
reproduce drawings up to 5 by 10 feet. 


Check! Martin inspectors check limited-number parts 
directly against photo-layout. With quantity parts, in- 
spection gauges may be cut directly from lines photo- 
graphed on the surface of the metal, then fitted against 
other parts for rapid and exact operation. 



Like Tin-Types of another day, plans are printed di- 
rectly onto bare metal. Using jig-saw methods, work- 
men turn out experimental or small-quantity parts 
with practically no tolerance of error. 


jig Time is reduced by photo-layout. Jigs, along with 
other parts or fixtures, are built onto full-scale photo- 
layouts. This eliminates measuring and checking nec- 
essary in working from small-scale drawings. 


750,000 Man-Hours 
Saved Annually by Each Martin 
Robot Draftsman 


☆ 


FlRST and most successful application of 
photography to the reproduction of drawings 
is the Martin Photographic Reproduction 
Process. Using colossal cameras, original en- 
gineering drawings are photographed in any 
scale and the images projected back directly 
onto sensitized surfaces of metal, wood, cloth, 
paper, glass or nearly any other material. 
"Drafting by camera” thus has released liter- 
ally hundreds of engineers from routine work 
and placed them on more important assign- 
ments. Drafting itself is simplified (compli- 
cated plans can be duplicated in less than five 
minutes); corrections expedited. Shop and 
experimental work are speeded. Toolmaking 
is improved. Inspection is aided. 


The Martin-originated photo-drafting process 
has already made its impact felt upon Ameri- 
can industry. Many aircraft and other indus- 
trial concerns have adopted the technique . . . 
answering in large measure the shortage of 
engineering personnel. 


Photo-reproduction is just one of the many new 
methods by which Martin is saving man-hours and 
increasing production in the all-out drive for V ictory . 
The Glean L. Martin Co., Baltimore, Md., U. S. A. 
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SEAM OR PULSATION WELDING 


SHORT-TIME WELDS WITH 


Westinghouse Synchronous Timers 


AAA A 

SYNCHRONOUS TIMING 

Starting and stopping at zero point produce even 


Where welding time of a few cycles only is required for 
critical metals and small parts, random (nonsynchronous) 
switching seriously affects the quality of the weld. This is 
because initial surge currents can cause as much as 50% 
variation in the heat produced in a weld — producing either 
a warped, burned, or weak, cold weld. 

Westinghouse Synchronous Timers eliminate unpredict- 
able “transients” or current surges by always starting and 
stopping the weld current at the zero point on the current 
wave, or later (when heat control is used). As a result, each 
weld duplicates the quality of the preceding one because the 
wave form is the same. 

These timers make possible a rigorous system of quality 
control that insures consistent welding of critical alloys and 
thin materials. Stainless steel, for example, can be welded 
without loss of stainless properties. Discoloration and elec- 
trode “pick-up” can be reduced. Investigate the possibilities 
of Westinghouse Electronic Control for your resistance 
welders. Ask your Westinghouse Representative for Booklet 
B-3102. Or write Westinghouse Electric 8s Manufacturing 
Company, East Pittsburgh, Pa., Dept. 7-N. j-nin 




NONSYNCHRONOUS TIMING 


TVkstinghouse 


RESISTANCE WELDING CONTROL 
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Son, I’ve Seen the Blueprints 

of a Brighter World 

ahead for You” 


Sliii ‘b 


live in when the war is over. For instance, the certainly convinced now that you'll be trave 



THE CLEVELAND PNEUMATIC TOOL CO. 

Marble Ave. & East 77th St. Aircraft Division • Cleveland, Ohio 


Leg 

Strut 


All-out inspection for all - c 
Pneumatic uses the world’s Ic 
energy capacity of Aerol Strut 
feet wide, this equipment ear 
landing even the mightiest boi 
to 300,000 pounds, which is ft 
★ Testing Aerol Struts on thi: 
adequate stre 


it efficiency. Guided by that principle, Cleveland 
gest drop test equipment to check the strength and 
, Located in a laboratory only sixty feet long by sixty 
accurately duplicate the terrific impact that occurs in 
ber. For it can produce a gross weight of impact up 
■ in excess of the load factor of any plane ever built, 
equipment results in three important advantages — 
ster production. It proves that the struts are 


strong enough to meet the exacting specifications of the airplane manufacturer. It 
assures the pilot that his plane will land safely, no matter how large the ship or how 
rough the terrain. Furthermore, by reducing the testing time to only five minutes, 
it speeds production— a vital factor, because America's Victory Program has created 
a tremendous demand for Aerol Struts, ir Outstanding inspection methods, such as 
this unique drop test equipment, is one of the reasons why Aerol Struts are over- 
whelmingly preferred by the aviation industry to keep ’em landing, safely and smoothly! 





Wherever and whenever they go into action, 
American aircraft, demonstrate the telling effect 
of their power . , . the result of precision manu- 
facturing and craftsmanship. 



Among the factors that provide efficiency is the 
seating for pilot, gunner, radio operator and 
observer. Comfort and freedom to make quick 
decisions are the objectives of officials and 
engineers who design this seating, and from these 
designs skilled GF craftsmen carry to completion 
the important job of building what is needed to 
make seating an integral part of all-over 
efficiency ... to meet every challenge in the air. 


THE GENERAL FIREPROOFING COMPANY 


Y 0 


N G S T 


W N 


I 0 



TIME CAN’T BE BOUGHT BUT IT CAN BE SAVED 

■ •S**’* Surging through thousands of shops and plants there’s an unbeatable 

determination to win Victory, and win it in shortest possible time. • TIME! — that’s 
the vital element. Even fractions of minutes are precious. Seconds lost by one machine, 
multiplied by many machines, result in wasted days and weeks — even months. Such 
time waste is a dangerous enemy at our door. • Consider procedures in production 
and you’ll find that operations revolve around paper work routines. In effect, they 
help to control production, and this control can either SAVE time or WASTE 
time. • To simplify and organize paper work routines ... to decrease non-productive 
time, prevent costly mistakes and diminish expensive wastes . . . to facilitate accuracy in 
determining costs . . . these are the functions of Addressograph-Multigraph methods. 


rs of our Methods Department. It can help to 


u of their 


USERS OF OUR PRODUCTS are entitled to the j 
equipment in Purchasing , Storeskeeping, Production, . 

ADDRESSOGRAPH-MULTIGRAPH CORPORATION • Cleveland • Ohio 


Ad dresso graph- Mult igraph Methods save brain hours and hand hours 
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You can thread it Jzwt&l 
with this work-saver 


with this RdSQtO. Special thin 
cutting wheels, forged and as- 
sembled in solid hubs, roll easily 
and cleanly through any pipe, 
save reaming time. Heavy-duty 
malleable frames that stand over- 
work, always cut true. Made 3- 
wheel and 4-wheel (No. 42) for 
still speedier cutting. Four sizes, 
for pipe to 4". Don’t tolerace 
even small de- 

i aid-work- 


£S3ST 

All RfEcitO Pipe Tools are 
sold only through Supply Houses 


RIGOCD threader ft 
of size : push one di 


us shortage today is shortage of 
linute of this priceless essential 
ive some of it with this speedy 
ill pipe (to 114"). Instant changes 
d out easily, quickly, snap anoth- 
n’t fall out. You don’t have to bother with 
for dose-to-wall threads — simply reverse 
; they're tool steel, come out easily for re- 
ng, cut clean perfect threads. Conduit dies if you 
ind handy carriers with full sets — no extra cost, 
igged steel and malleable tool — ask to see it at 
your Supply House. 


Pipe Wrenches, Cutters, Threaders, Vises 


Work-Saver Tools for America's Big Job in 1942 




r. 1942 



Lightning Strikes-^ 


Hard-striking, fast-striking Lightning.. .a 
wizard of high-altitude maneuverability 
...the Lockheed Qt)hUm0 is a tough- 
sinewed interceptor, a ship built to reach 
new sky ceilings— and stay there to take 
and give plenty of fight. 

It is a’plane made to stop enemy bombers 
...dive or long range, high or low altitude... 
before they get to their objectives. 


bombers, it is a "plane to sweep enemy 
skies as well as our own, teaming up with 
other hard-fighting American-built air- 
craft Hying for the United Nations to win 
air supremacy to win this war. 

■ for Protection today 
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No broader than a Pilots Shoulders 



T HAT’S an important specifi- 
cation for an airplane engine, 
when you want every mile of speed 
you can get from a military fighter 

When you cut down wind-resis- 
tance, you get more good from 
horsepower and fuel, because it’s 
less effort to push the plane 
through the air. 

And only with a liquid-cooled en- 
gine can you build such a plane. 

So General Motors undertook the 
long job of developing the Allison 
engine — starting back in 1930. 

And now that thousands of these 
engines have gone into service, 
America can be glad that someone 
tackled that job. They’re going 



liquid-cooled Allison engine, 


into planes for the U.S. Army and 
the R. A. F. And they’ve been 
meeting the test of combat every- 
where — in Hawaii, the Philip- 
pines, Europe, Africa, the Middle 


East and along the Burma Road. 
Each succeeding month, in fact, 
adds to the evidence that the 
Allison engine is unsurpassed for 
the job assigned to it. 



Tie Biinih roll u"The Mnunng" 
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tenniue- (he magnitude, kind, and 
number of ureses— tile amount of 

offers to loading, twisting, vibra- 

conditions. Some of the many types 
of strain gages and auxiliary 
equipment needed in stress dctcr- 




RECORDING SCRATCH AND 
METALECTRIC STRAIN GAGES 

arc representative of the mechani- 
cal and electrical types of gages. 
Both gages arc light-weight, simple, 
inexpensive, and reliable. The field 
of usefulness of these gages is al- 
most unlimited. ^lusuViartes.-scratch 

ords. control box for static loads, 
amplifiers and recorders for dyna- 



SIOW DYNAMIC CONTROL 
EQUIPMENT AND CALIBRATOR 

Designed for use with electric and 
magnetic strain gages, static and 
slowly applied loads. Calibrator 
for instantaneous checking during 

strain gages. 

Ollier auxiliary testing equipment 
i" "‘is group: Spring and motor 
driven scratch gages: inductor tele- 
meter; Strcsscoat, a brittle lacquer 
for aid in stress analysis: micro- 



He measures stresses through a seeing hand 

In the oil industry, as in every commercial field today, avoidable breakdowns can no 
longer be tolerated. Overnight, expert pre-testing of equipment has become a national 

It was for this precise purpose that WAUGH LABORATORIES was formed ... to 
make available a complete line of dependable test instruments and machines, to- 
gether with an experienced engineering field staff and laboratory facilities, for the 
determination and analysis of strains, forces, and vibrations in and on structures of all 


For information regarding its services as applied to individual industries, write to 
Nereus H.' Roy, Director, at the address below. 



A DIVISION OF WAUGH EQUIPMENT COMPANY • 420 LEXINGTON AVENUE, NEW YORK, N. Y. 
Pacific Coast Branch: 714 West Olympic Blvd., Los Angeles, California 








SLEEVE TYPE BEARINGS 


Zkc AMERICAN EAGLE 



stretches his wings 

Speed . . . tremendous striking power . . . long range {lying 
are all embodied in this Douglas B-19. This is America's 
latest and greatest stride toward aerial supremacy. 
It takes thousands of small but important parts to con- 
struct this 82 ton giant. Each integral part is designed 
to do a specific job ... to meet a standard of quality. 
Johnson Sleeve Type Bearings meet the accurate and 
precise specifications in applications of this nature. 
Our policy of building an extra measure of service into 
every bearing makes them ideal for this vital role. 

Why not ask a Johnson engineer to review your bearing 
applications? Chances are that he can make a worth- 
while suggestion ... a recommendation backed by more 
than 30 years exclusive bearing experience. As we make 
ALL types of sleeve bearings, we hold no prejudice 
for any one kind. 



JOHNSON BRONZE COMPANY 

620 SOUTH MILL STREET • NEW CASTLE, PA. 
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CONSOLIDATED 0-24 



iks to B. F. Goodrich E. T. Brakes. The 
great wings are guarded against icing 


High, wide and handsome is a perfect description of 
Consolidated Aircraft's famous B-24 Bomber. Because this 
huge 4-motored plane is capable of reaching great altitudes 
—carrying tremendous bomb-loads— and is a handsome 
performer in every way! 

The B-24's take-offs and landings are made on B. F. 
Goodrich Airplane Silvertown Tires. It accomplishes safe, 


by B. F. Goodrich De-Icers . . . 
its fuel supply is protected by 
our Self-Sealing Fuel Tanks. 

Consolidated's B-24 is our 
choice for Plane of the Month. 


Goodrich 





Jf 

B.F. GOODRICH RUBBER RESEARCH FOR THE ^ 
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RUBBER FEED SHOE INSTALLATIONS 


NEW RUBBER FEED 


FOR PROPELLERS 


GREATLY INCREASES 


AGAINST ICE 


T HE GOAL of modern aircraft has been to fly 
higher, faster, more efficiently, and this has 
led to larger propellers, lower RPM. Because of 
this, pouring anti-freeze fluid on the inner end of 
the blades will not carry it far enough out on the 
leading edges of a propeller to afford sufficient pro- 
tection. To overcome this problem, B. F. Goodrich 
recently developed the propeller anti-freeze feed 
shoe, which is affixed, by the Goodrich Vulcalock 
process, to the leading edge of a propeller blade. 

The B. F. Goodrich propeller feed shoe is a 
carefully designed tapering strip of rubber. It is 
cemented, as mentioned, to the leading edge of the 
propeller blades. At the wide end, which fits directly 
under the feed pipe from the slinger ring, are sev- 
eral small grooves. These grooves pick up the 
anti-freeze fluid as it is spilled and carry it the full 
length of the shoe. The base grooves, as they run 
toward the tip, merge into a single groove, so de- 
signed that just the right amount of fluid is con- 

MAKERS OF B. F. GOODRICH 
AND SYNTHETIC RUBBER P 


>. Thus 


veyed and just the right amount overflow 
the propeller edge is constantly bathed in the 
protective fluid. 

Years of painstaking research have gone into the 
design of this shoe. One maj or airline with a serious 
year-round icing problem adopted this product as 
standard equipment as soon as it was introduced 
commercially. At present jour major airlines are 
using it on all planes. 

The advantages of this shoe, other than the 
fact that it permits a plane to fly safely through 
more severe icing conditions than heretofore, are: 
1) Reducing of propeller vibrations by keeping 
ice off; 2) reducing the amount of alcohol a plane 
must carry; 3) preventing damage to sides of a 
plane by removing ice in smaller pieces; 4) pre- 
venting sand abrasion and water erosion on the 
leading edges of a propeller. 

For information, write B. F. Good- 
rich, Aeronautical Div., Akron, Ohio. 

TIRES AND OVER 80 RUBBER 
RODUCTS FOR AIRPLANES 




m 




-Goodrich 
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Builders of Emerson-Electric Motors 

S KILLED manpower working with precision equipment has 
been responsible for the fine reputation established for 
Emerson-Electric motors. 

Time and time again, during the past half-century, Emerson- 
Electric Designers, Engineers and Workers have been called upon 
to tackle tough assignments. And, today, the skill and experience 
of these men are developing and producing precision-built elec- 
:ric motors for airplane gun turrets, hydraulic units, 
fuel pumps and tab controls; also with built-in gear 
reduction and limit stop. 

Whatever your electric motor requirements may be, you 
are invited to take advantage of Emerson-Electric’s coor- 
dinated experience and precision -production facilities. 
Engineers thoroughly familiar with aviation’s problems 
are available for consultation. 



SPECIFIC APPLICATION 

Emerson-Electric Motor drive for 
Airplane Cun Turret Ammuni- 
tion Booster. Output Shaft speed 

feet; Weight "° 


THE EMERSON ELECTRIC MANUFACTURING CO. 
ST. LOUIS • Branches; New York • Detroit • Chicago 


£MERSQN|gf«ff£l 


5 H. P. and Smaller 


ELECTRIC IROTORS FOR AIRCRAFT 


5 H. P. and Smaller 
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SPARTAN 


Will Fly the Peaceful Skyways of Tomorrow 

...AFTER TODAY’S WAR PRODUCTION JOB IS DONE 



THE SPARTAN AIRCRAFT COMPANY is meeting today's 
challenge with every ounce of effort, every resource at its 
command. As contractor to the U. S. Army and the U. S. Navy. 
SPARTAN considers its "all out" war production as an oppor- 
tunity to perform a national duty. 

But after war comes peace . . . Victory and peace . . . and a 
need for new and finer civilian and commercial aircraft. 

Then again will trim, smart, speedy SPARTAN airplanes fly 
the sky lanes of America. They will be improved planes 
developed from today's war production experience. For while 
we here at SPARTAN devote our complete facilities to the com- 
mon task that confronts us all. we are looking ahead . . . plan- 
ning ahead. 

The SPARTAN "EXECUTIVE" established a great reputation 
for dependability and maneuverability — as a luxuriously ap- 
pointed all-metal cabin plane reasonably priced. We are proud 
of that reputation, but are determined to outmatch it with the 
SPARTAN airplanes of the future. 

SPARTAN 



AIRCRAFT COMPANY 


Contractor to the U. S. Army and the U. S. Navy 

TULSA , OKLAHOMA 


SPARTAN SCHOOL OF AERONAUTICS, a dlvUlon of Iho Spartan Aircraft Company, is 

Government Approved and industry-recogniied as one of the outstanding aviation schools in America. Hundreds ol 
skillfully trained Spartan School graduates are now employed in the Spartan Factory. Hundrods of others are located 
in every type of position throughout the aviation industry— which continues to look to Spartan School for additional air- 
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C APABLE of handling an R. F. potential of 20,000 volts at 30,000 feet altitude— yet no larger 
than your hand is the new Model 3926D Bendix Vacuum Relay which takes the place of 
cumbersome heavy equipment for switching antenna circuits and other relay applications. 

Unparalleled reliability already has been demonstrated by the relay in thousands of installations and 
the new model is even more efficient. 

The Bendix Relay consists of single pole double throw switch enclosed within a highly evacuated, 
nonex glass envelope. This makes the unit entirely independent of climatic conditions, altitude, dirt or 
oxidation. The arm, or armature, when actuated by an external electro-magnet, transfers the circuit from 
receiver to transmitter. Because of the small mass of the armature and the small space between contacts 
the transfer allows instantaneous break-in. This speed of action enables keying at 40 words a minute. 
The spacing between the open contacts is approximately ,015", yet because of the high vacuum this 
space is ample to stop transfer of energy between the open contacts. 


20,000 VOLTS 
AT 30,000 FEET 
- WITH THIS RELAY ! 


Weight of the 24-volt unit, including case, is 24-ounces. The relay measures 2 5/s" x 5 5/8" x 6 2/16" 
overall. Coils can be supplied for any common voltage. Bendix invites inquiries regarding requirements 
for circuit applications or special installation problems. 
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INTERPHONE SYSTEMS • TRANSMITTERS • COMMUNICATION UNITS ■ RANGE FILTERS • CONTROL PANELS • JACK BOXES • ANTENNA SWITCHES • MICROPHONES 
VACUUM SWITCHES • FABRICATION OF ELECTRICAL CABLES • INTERFERENCE FILTERS • INSTALLATION ENGINEERING • HYDRAULIC AIRCRAFT UNITS 
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CHECK VALVES 





July Aviation 


War Production Number 


TO HELP THE MEN WHO ARE BUILDING THE 185,000 
FIGHTING PLANES CALLED FOR BT THE PRESIDENT 


Production miracles ore being performed in America's fas test- 
growing industry. New methods, new techniques, new tools, 
new machinery ore being developed almost daily. AVIATION, 
the business magazine of the industry, brings to the builders 
of America's giant Air Force an authoritative exchange of the 
latest production advancements. In July the Annual Production 
Number of AVIATION will present an up-to-the-minute round- 
up of all phases of major production methods . . . THE WAR 
PRODUCTION NUMBER OF AVIATION. 


Editorial Highlights that present the story of “How 
Mass-production Methods are being applied to 
Aviation Production" 


HOW THE AIRCRAFT ENGINE INDUSTRY HAS 






PRODUCE FIGHTER POWER-PK 


GIANTS IS GEARING UP T 


AIRFRAME ASSEMBLY PRODUCTION. F 


Aviation Magazine * A McGraw-Hill Publico 


MASS-PRODUCING ONE OF THE WORLD'S FASTEST FIGHTERS. How lolor- 



PRODUCTION CONTROL MIRACLE. How a brilliantly conceived engineering 



FIRST COMPLETE ACCOUNT OF A REVOLUTIONARY NEW FORMING-BY- 
DRAWING PROCESS for sheet steel, magnesium sheets, stoinless steels. 


HOW SUBSTITUTE MATERIALS ARE OPENING UP BOTTLE-NECKS. How new 



THE WAR PRODUCTION NUMBER OF AVIATION will brim with a wealth 



ADVERTISING FORMS 
CLOSE JUNE 8th 

COLOR FORMS JUNE 5th 


n * 330 West 42nd Street, New York, N. Y. 



GIFT TO THE ARMY AIR CORPS 



Men of Republic Aviation 
Join in Donating 
a P-47 Thunderbolt 
to the U. S. Air Forces 


I ET’S give Uncle Sam a P-47 Thun- 
J derbolt . . . We’ll contribute our 
work to help pay for the plane.” That 
was the proposition put recently by the 
men to the management of Republic 
Aviation. In jig time the "deal” was 
made and Republic’s gift plane, affec- 
tionately named "Lucky Seven," took 
form with record speed. On March 31st 
" Lucky Seven," completed entirely on 
their own time by the members of the 
Republic Aviation organization, was 
presented to Assistant Secretary of War 
Robert A. Lovett, for the Air Forces. 

In addressing his Republic audience 
as spokesman for the Army fliers, Secre- 
tary Lovett paid tribute to the fine 
unity which exists between the men who 
fight and the men who produce. He said 
—"You are members of our team.” 
That spirit of comradeship has always 
imbued the men of Republic Aviation. 
To them, on this appropriate occasion, 
we are proud to acknowledge grateful 
appreciation. 

Republic Aviation Corporation, 
Farmingdale, Long Island, New York. 


REPUBLIC 

AVIATION 
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ENLARGED 



TIMES TO PREVENT 
SPRING FAILURE 


Spring material must be as near perfect as possible. 
That’s why Muehlhausen engineers use the Metallo- 
graph, illustrated above — to detect minute flaws. 

Wire used in the Muehlhausen plant must undergo 
this test. A section of wire is mounted in a plastic mold 
and then polished. This specimen mount is placed in 
the Metallograph and photographed under high mag- 
nification. The developed print reveals the slightest 
interior fissure or surface crack. 

This is only one of many tests customarily made by 
Muehlhausen engineers to insure quality in the art of 
spring making. Check with Muehlhausen on the design 
of any type spring — compression, extension, torsion 
or flat — hot or cold formed. 



MUEHLHAUSEN 

MUEHLHAUSEN SPRING CORPORATION 
740 Michigan Avenue, Logansporc, Indiana 


Q SPRINGS 



EVERY TYPE AND SIZE 


l 


^ 
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Here’s finger-tip fire control for your 
plane! The "trigger"— a handle. The 
"gun"— a built-in LUX extinguishing 
system. The "ammunition”— a blast- 
ing cloud of carbon dioxide snow- 
and-gas that’s sudden death to fire! 

LUX gas knocks out engine blazes 
in a hurry. Aviation's fastest fire- 
killer, LUX does the job in 3 or 4 
seconds. Yet LUX harms nothing 
but fire. This clean, dry gas evap- 


orates into thin air, leaves no resi- 
due, causes no mess, affects neither 
engine nor equipment. 

LUX flame detectors may be used 
as the actuating elements of a com- 
pletely automatic fire-fighting unit. 
There are built-in LUX systems for 
both multi-motor and single motor 
planes, radial and "in-line" engines. 

Let us send you complete informa- 
tion. Write for it today! 


Walter Kldde & Company, Inc., $zz West St., Bloomfield, N. J. 
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sample poster above is 
an employee contribution to 
Beechcraft’s "MacArthurWeek” 
which was voluntarily arranged 
by Beechcraft shop employees 
to set a "par” or standard for 
the results of all out production. 


Production reached a new 
high for a weekly period. All 
employees enthusiastically par- 
ticipated We offer the 

idea freely to those other loyal 
Americans who are on the 
production front. 





The Sylphon Thermostatic Safety Release for heat 
exchanger shutters is designed to cause the heat 
exchanger shutter to open and prevent overheating of 
the engine in the event the pilot neglects to open the 
shutter, manually, after the engine has warmed up. 
Operation is as follows: The thermostatic bulb is 
installed in the engine jacket. Lever on left is directly 
connected to the heat exchanger shutter. Lever on 
right is connected to the hand control. These two levers 
are normally locked together by a key in the control 
mechanism. When engine temperature exceeds a pre- 
determined value, a Sylphon Bellows Thermostat acts 
to disengage this key, unlocking levers and allowing 
spring loaded shutter to open even though hand con- 
trol remains in closed position. 

When engine temperature returns to normal levers are 
re-engaged by returning hand control to open position. 
In event of control failure levers are automatically dis- 
engaged and shutter moves to open position. 

Write for Bulletin ID -822. 
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Building and 
Maintaining 

Jt 

FASTER 


PI ARES 


FASTER 

f j 


A precision valve seat is as necessary as 
a satisfactory valve face in both airplane 
production and maintenance . . . Getting 
these high precision, fine finish seats in a 
hurry without time lost in slow setup or 
repeated gauging operations demands 
HALL ECCENTRIC Grinders . . . That's 
why Airplane Engine Manufacturers, 
Army and Navy air bases and Transport 
Companies at home and abroad have 
adopted HALL ECCENTRIC Grinders to 
provide faster planes faster. 

For maintenance, users of HALL Seat 
Grinders have also adopted HALL Wet 
Type Valve Refacers for refacing airplane 
valves to original equipment standards of 
precision and finish. Dual motors, rheostat 
control and micrometer feed are only a 
few of its features. 

HALL also manufactures Hones for 
smoothing, rounding and enlarging small 
diameter holes in any metal , . . This makes 
possible the use of dulled, nicked or under 
size broaching or reaming equipment for 
finishing to within .001" or a fraction 
thereof . . . These holes can be finished to 
size with HALL small diameter Hones by 
unskilled labor . . . Saves time and cuts 
labor, sharpening and replacement costs to 
a minimum,- avoids delays and necessity 
for tying up high-production machines . . . 
Write today for details on the HALL| 
equipment you need. 


I L 


eccetmuc 
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HORSEPOWER 
for AIR POWER 
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V^stinghouse 

SMALL MOTOR DIVISION 


•VESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY. EAST PITTSBURGH, PENNSYLVANIA 
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CONVERSION 

A DEPARTMENT OR A PLANT -AIDED BY 


SHOP EQUIPMENT 

A wide selection is available to meet the usual and the unusual shop requirements. 



STOOLS and CHAIRS 


1367 Bench combinations alone. Sturdy steel, flanged leg and 
stringer construction is lastingly rigid and does not become wobbly. 
Pyramid-type legs require no fastening to the floor, bench sets firm 
and steady . . . yet allows quick re-arrangement at any time. Smooth, 
tough tops insure a perfect working surface . . . available in lami- 
nated wood, steel or Masonite. With "Hallowell" standard con- 
struction, two or more benches can be easily joined end-to-end . . . 
making a continuous, smooth surface of any length desired. 

De Luxe and Standard Foremen's Desks, Tool Cabinets and Stands 
. . . many with several locked drawer combinations, permitting dif- 
ferent workers to use the one stand in multiple shift operations. 
Stools, Chairs and Floor Trucks. 

All built to "Hallowell" rigid specifications for long life and tough 
service. Each designed from a wealth of practical experience to 
better serve the particular purpose. 

Prices in line, and so are deliveries. Shop installation specialists at 
your service to aid in practical layout and conversion problems. 
Send for Catalog — check the "Hallowell" Line — first. 



Standard Pressed Stee 



JENKINTOWN, PENNA. BOX 566 
BRANCHES 

BOSTON • DETROIT • INDIANAPOLIS • CHICAGO • ST. LOUIS • SAN FRANCISCO 
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They are coming . . . the big ships— opening the entire world to 
you and the goods you make or buy. Like the largest airplanes 
of the past and present, they will rely on power by Wright. 

WHHiin Ar,y/ 

WILL POWER THE TONNAGE OF THE AIR 





How Boots Self-Locking "Cage" 
Nuts Help Build Plywood Planes 


When aircraft manufacturers saw they could speed 
production and save vital aluminum by building 
trainers out of plywood and plastics, they needed 
a dependable self-locking nut for permanent blind 
fastenings. The Boots Self-Locking "Cage” Nut is 
getting these indispensable trainers into the air— 
and is enabling the substitution of plywood in cer- 
tain combat plane applications. 

The same Boots principle of the familiar all-metal 
Wing Style nut is combined with a base designed 


spider leg fashion. It car 
that it will withstand— w 


:ntly into the plywood, in 
n be applied from one side, 
rips the plywood so firmly 
without tearing— the tortpie 


The application of the Boots Self- Locking "Cage” 
Nut for plywood will find many more applications 
as the use of plywood in aircraft continues in its 


NEW CANAAN 
CONNECTICUT 



BOOTS 
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. . flies with this North American fighter 


• In North American Aviation's sensationally fast 
"Mustang”— as in so many other hailing airplanes— 
Purolator filters are installed as original equipment, 
protect the hydraulic system from dangerous dirt 

1 * * * 

FOR HYDRAULIC CONTROL SYSTEMS 
in the ’plane 

Used as original equipment by practically 
all leading airplane builders, the G-159J 
Purolator is a thoroughly dependable filter 
for automatic hydraulic systems installed 
for the operation of wing flaps, gun turrets, 
retractable landing gear, and other devices. 
This model will handle 12 g.p.m. of 100 
SSU oil at 100°F., with a maximum of 12 lbs. pressure 
drop. Operating pressures are up to 1 500 lbs. Filtering 
element has a spacing of .003". Weight only lMt lbs. 


The G-160 Purolator is specially developed for use on 
the suction side of the hand pump in emergency manual 
controls. It may also be used on the discharge side of 
the hydraulic pump, handling l'A g.p.m. at an operat- 
ing pressure of 1500 lbs. 


FOR LUBRICATING OIL in the plant 

r lube oil filters are now widely used to guard 
against the danger of dirty oil in 
block tests of aviation engines. 
Purolator meets this problem, 
too, with the experience gained 
in producing the majority of the 
filter equipment used on gaso- 
line and Diesel engines of all 
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PUROLATOR PRODUCTS, INC. t 
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SHOULDER 

TO 

SHOULDER 

At the drafting boards, in the tool rooms, on 
the production lines, the Men of Aero Tool 
work shoulder-to-shoulder with the men who 
make airplanes— developing with Aviation 
the tools for Aviation— together for Victory. 


0 0 0 0 0 0 n n 
o o 0 0 0 0 0 0 


AN EXAMPLE: Semi-Precision Drill Bushings 


long recognized os leaders and consultants in the 
manufacture of extreme precision aircraft produc- 
tion tools, Aero Tool now presents Semi-precision 
Drill Bushings because the need is here — they can 
be made faster— delivered immediately and, like 
all other Aero Tool products, they'll do the job 
right— and that's what Aviation demands today. 


On assembly jigs and fixtures and wherever a 
portable drill is used or a plus .0005 to a plus 
.0015 hole tolerance meets specifications. Aero 
Tool Semi-precision Drill Bushings save money and 
time without sacrifice of accuracy or efficiency. 

Send today for 28-page catalog on production 
tools by Aero Tool. 


HERO TOOL 10. 

CUPF0RGED AVIATION TOOLS 
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We sincerely believe the precision workmanship which we have 
endeavored to illustrate as characteristic of Bendix Pneudraulic 
Shock Struts, Airplane Brakes and Wheels, is typical of every part 
of an American -built airplane. 

We sincerely believe it is appreciably finer than America's foes 
are able to maintain. 

We sincerely believe this fact will prove to be a major decid- 
ing factor in our nation's battle for Victory. 

BENDIX PRODUCTS DIVISION 


America’s most important 
<£ee/ie£”\s simply 
good American workmanship 


AVIATION, May. 


I © 


TfiRiSL 


A Tale of Two Factories 


O NCE UPON A TIME there were two aviation 
manufacturers who lived and labored not far away 
from each other in factories that had grown up to huge pro- 
portions almost over night. Each of these men worked 
furiously by day and night, casting aside many worldly 
pleasures in their sincere efforts to help beat Hirohito and 
Hitler. That is about as far as their similarity goes. 

The first of these men considered it part of his job to 
walk out in the plant and pat a worker on the back once in 
a while. Even when his payroll expanded many times he 
tried to remember as many of his workers as he could by 
their first names. When that became difficult, he instructed 
his executive assistants to do their share of back patting and 
name calling. When labor agitators arose among his 
workers he found out who they were and tried sincerely to 
discover the reason for their discontent. His personality 
made him successful in disarming his potential enemies 
before they became real ones. 

When illness plagued the family of the foreman of the 
fuselage department, he knew that he could find a friend in 
the head office. It didn’t take long for all the men in the 
fuselage department to know that they were looked upon as 
human beings by the fellows at the top. When Christmas 
Eve came, each man received a turkey in the old American 
tradition. But with it he received a handshake and a smile 
from the boss, even though ' the boss suffered such manual 
paralysis that he couldn't carve his own turkey the next 
day. Nor did he soon recover from the healthy grasps of 
many thousands of workers. But the production index 
went up and that is all that mattered. 

When springtime came, the workers flocked to the annual 
company outing and there they found the bosses frolicking 
with all the rest. Several days passed before the chief felt 
well again after the strenuous exercise of the picnic. But 
again production indexes went up. 

This manufacturer did these things sincerely. His pater- 
nalism was not synthetic. It was his firm belief that man- 
agement and labor should work as a team for best results 
and his personality permitted him to impart that feeling to 
his workers. His human touch reached them subconsciously 
as well as consciously. 

The second of our manufacturers retired to his fur-lined 
office and elected to remain a man of mystery as far as his 
employees were concerned. His workers heard of him, but 


never saw him. When they were in trouble they knew they 
were not welcome in his holy-of -holies. He assumed that 
his employees had no interest in anything in the world 
excepting the size of their pay checks and he treated them 
as such. They sensed his attitude and played along with the 
idea. Agitators thrived unchecked and discontent spread all 
about the factor}'. 

When Christmas Eve came, each worker was presented 
with a five dollar bill — by a member of the paymaster’s 
department. The big shots had neither time nor indina- 

for the annual outing in the spring. And the boss sat in 
his plush-lined sanctum and wondered why production 
lagged and why he should have an unfair share of labor 

Experiences of this kind are not confined to the aviation 
business. They crop up in all of the chapters of industrial 
history. But when you look back over the records of indus- 
trial organizations, one basic truth stands out among all 
others. The only lasting solution for the labor-management 
relationship problem is education of the worker. The most 
successful managements are those which have taken workers 
into their confidence and have foreseen and answered their 
employees’ questions before they developed into mass resent- 
ment. Public relations executives must work very closely 
with those responsible for personnel in a broad gage pro- 
gram of education, based on frankness and confidence. 
And with education will come a new appreciation on the 
part of the worker of both his privileges and responsibilities. 

Never before has an industry become so great so fast as 
aviation. It behooves all concerned with its management 
to study the methods of other great industries and thus to 
reach and exceed them in stature. A satisfactory solution 
of the problem of human relations will do much toward 
the attainment of this stature. 
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A IR WAR around the world is tightening slowly to 
advantage of the United Nations. Britain's command of 
the Islands' air seems secure, though England still will take 
some hard poundings. 

As near as one could add the score from here, German 
and Russian air power was in a deadlock, stiffened by cold. 
What will happen as the sun warms up these two hornets 
nests cannot be guessed. Germany will have to fight on both 
the British and Russian fronts, and therefore cannot hit in 
full force on either. 

In the East, American heavy bombers and fighters are 
increasing in number, and the Allies are taking over in the 
Australian sky. But the drive northward may be slow, 
because the bulk of munitions and planes are still going to 
Russia to fight Germany, which is still the giant among our 
enemies. 

It is unfortunate that the whys and wheres and hows of the 
air battle cannot be told. Aviation's editors have learned 
more than can be printed — enough, at least to keep them 
from going far wrong in presenting the news. And along 


with this limited information, the editors have learned the 
reasons why the people cannot be informed of their own 
battle. If you could sit in with Air Force officers, and hear 
these reasons, you would be satisfied with the meager infor- 
mation you are getting. 

Here is an example. A news dispatch from the Eastern 
stage made known what naval units were used in a recent 
operation. The Japanese knew that those units must neces- 
sarily return to a certain place. During the next few days 
you read in the papers that they were bombing certain mili- 
tary objectives. Actually, they were hitting at those naval 
units, which had been located for them by the news. 

Army and Navy apparently do not intend to ask that 
clamps be put on our free speech and our press. But they 
do plead that everybody be careful. 

Air Force officers are crying for airplanes. Though we 
are short of ships and guns, the general staff joins in the 
plea for planes, seeming to consider them the main weapon. 

No doubt you have read in the papers that neither mer- 
chant nor combat ships can operate within range of land- 



A 


AT WAR 




These Lockheed reconnaissance bombers and personnel transports pour 
in a steady stream to all the tar-flung lighting outposts of the British 
Empire. The weapons of Democracy's arsenal are distributed far and 

based planes. The editors arc able to confirm this point, 
definitely. A country that does not have enough air power 
to control the air over its ships, simply has to stay out of 
range of land planes. That is a mighty important fact. It 
is one of the main reasons why England is still fighting, 
and it is one of the main reasons why the United Nations 
are at a disadvantage in the East. 

As this Communique has said before, the Japanese control 
the air over their theater of war largely because they are 
unopposed in force. In this connection, the writers have 
another confirmation. They have said, in this space, that 
Japanese airplane production is not more than 500 units per 
month. The statement was made, not long ago, by a mem- 
ber of the high command, that Japan's over-all production 
of war equipment is about one tenth that of the United 
States. This included airplanes, and you can figure for your- 
self that Japan is building less than 500 planes a month. 

Why don't we go over there and beat their pants down ? 
Because nearly every one of a baker's dozen of Allied fronts 
is crying for American warplanes. Trying to fill up those 
places with aircraft is a heartbreaking task, like pouring 
water in a gopher hole. But even the longest and deepest 
gopher hole can be filled up. And the vast present and poten- 
tial production of British and American planes will, in good 
time, turn all those empty spots into stingers pointed at the 

Meanwhile, we have to wait. If it were not for Russia 
and Britain and the Caribbean and Alaska and Panama and 
both our coasts swallowing airplanes and occupying our 
ships, Japan would be a pushover. 

We have to wait because we never had enough bases in the 
first place, and the Japanese now have all we had. We will 
get bases by using Australia as a springboard and retaking 
captured territory in the Indies, in the Philippines, in Malay, 
( Turn to page 239) 
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Production Report 
To the Nation 

A straightforward and specific reply to the "oral 
saboteurs" — the Fifth Columnists and their unwitting 


dupes — who would attempt to discredit America's 


I N THE YEAR which has elapsed 
since I last reported to readers of 
Aviation on the production achieve- 
ments of the aircraft manufacturing 
industry, the plane builders have per- 
formed continuing miracles of produc- 
tion which throw into the shade their 
attainments of 1940, impressive as was 
the job done during that critical year. 

Events which have rocked our civil- 
ization to its loundations have occurred 
since my last report. Russia and Ger- 
many have locked in a titanic struggle: 
many old war fronts have changed, and 
most important to all Americans, the 
United States has been savagely at- 
tacked without warning and is now de- 
voting every energy to full-out war 
production in order to equip armies and 
navies — ours and our allies' — to smash 
the Axis Powers, 

One of the increments of U. S. in- 
volvement in the war has been establish- 
ment of a necessary, rigorous censorship 
to keep information of value from reach- 
ing the enemy. Therefore, my report 
on production cannot be written in cold 
figures, as was my report last June. But 
I can report that, as of today, produc- 
tion of military airplanes in the United 
States has almost doubled in number 
since Pearl Harbor. In poundage, an 




warplane production achievement through false 
report, rumor and innuendo. 

By COL. JOHN H. JOUETT 

President, Aeronautical Chamber at Commerce of America, Inc . 


even more important index, the increase 
is substantially higher. 

Tlte magnitude of the job which has 
been done becomes even more apparent 
with realization that it has been done, 
to date, almost entirely by an industry 
that as recently as September 1939 — 
the date on which world hostilities 
opened— employed only about 85,000 
workmen. I am not permitted to de- 


scribe in figures the spectacular in- 
creases we have made in floor space, 
in employees since that time. However, 
the fact that the already-impressive pro- 
duction at the time of Pearl Harbor has 
been nearly doubled in the five months 
which have followed should furnish an 
intelligible yardstick with which to 
measure the task of expansion which 
has been accomplished. When the auto- 




mobile industry, even now getting into 
plane production, really gets rolling, a 
wave of warplanes that the Axis cannot 
possibly breast will be taking to the 

What aircraft production might have 
been today, had it not been for shortage 
of materials, is almost breathtaking. 
Almost every plane plant in the country 
could increase its production from 25 to 
50 percent — today, the first of May — 


were the materials available. By ma- 
terials I refer not only to raw materials, 
such as aluminum or nickel, but also to 
such fabricated items as forgings, ex- 
trusions and the hundreds of highly 
machined parts. These materials and 
parts, turned out by foundries and mills 
and hundreds of machine shops and 
plants, arc vital to us in our efforts to 
keep our assembly lines moving at 


I have no criticism to offer; but you 
recently have heard about the War Pro- 
duction Board’s campaign to stimulate 
production by inspiring management 
and labor to greater effort. In our case 
it was unnecessary. Our plants from 
the first have been using the materials 
as rapidly as they could be received 
under government allocations. We are 
only one of the industries in the war 
effort. It isn’t for us to tell the gov- 
ernment that we should be allocated all 
the available supply of certain critical 
materials at the expense of those plants 
making ships, tanks, guns and hundreds 
of other items of needed equipment. The 
government is faced with the tremen- 
dous task of deciding how the materials 
should be allocated. This materials 
bottleneck will be broken in time, and 
ours and other industries will write 
new and inspiring chapters in American 
industrial history. 

The aircraft industry, and the air 
forces, of which the aircraft industry 
considers itself a vital part, are not 
resting on any production laurels they 
have gained to date. Both realize that 
the outcome of the war, and the future 
destiny of America and the world, de- 
pend upon us getting to the fine pilots 
of the United Nations — planes a' plenty 
in plenty of time. To that end we are 
working day and night, and to that 
end are working with us the countless 
thousands of aircraft workmen, “the 
(Turn to page 239) 
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0 EVERAL MONTHS before Donald Nolson end the WPB outllnod plans for a 
nation wide war production drive, the management and employees of the RCA 




E SSENTIAL to the war production 
effort, said Donald Nelson in his 
first radio broadcast to the nation, will 
be a constant exchange of ideas and 
thinking between management and 
labor. The tremendous problems in- 
volved in gearing the nation’s produc- 
tion to the unparalleled requirements of 
a war in two hemispheres can be suc- 
cessfully solved only if the ideas and 
suggestions of the rank and file work- 
ers are encouraged and, when they con- 
tribute to the efficiency and speed up 
of the production effort, put to imme- 
diate practical use. 

Employee sugestion systems, by which 
a regular procedure is established by 
management for the rewarding of em- 
ployees for practical production ideas, 
have long been in use by many pro- 
gressive firms. Under the spur of the 
war production effort and Mr. Nelson’s 
urging, these systems are bound to as- 
sume a new importance and to be adopted 
by many plants which previously had 
ignored their possibilities. 

In the aviation industry, a number 
of companies have had outstanding em- 
ployee suggestion systems. Within a 
two year period, one of the more pro- 
gressive aircraft manufacturers un- 
earthed more than 50 patentable ideas 
and a much larger number of useful 
ones that were not patentable from its 
employees of the rank below foremen. 


Among the larger companies supply- 
ing aircraft accessories and fittings, 
the RCA Manufacturing Company has, 
over a period of years, maintained an 
employee suggestion system which has 
been extraordinarily successful, and 
winning national attention. 

Already through the RCA suggestion 
system have come ideas which have 
broken serious bottlenecks in turning 
out vital war equipment. In one in- 
stance. the material needed for a certain 
element in the radio equipment of 
America’s military plane disappeared 
as a result of a war shortage, thus 
threatening a serious bottleneck. 
Through an idea received via the em- 
ployee suggestion system, it was possi- 
ble to work out a method for turning 
out these parts from new and different 
material. As a result, this particular 
bottleneck was broken, and the radio 
equipment was ready on time for the 
fighting planes. 

Other RCA employee suggestions 
that have helped to speed up the pro- 
duction of essential war equipment have 
included an idea that has materially re- 
duced the number of rejections of fin- 
ished radio receivers, and another which 
has eliminated entirely a time consum- 
ing sand-blasting process for an interior 
unit of a radio receiver. Other ideas, 
equally useful and valuable are constantly 
being put into practical operation. 


A quick survey of the factors that 
have made the RCA employee sugges- 
tion system productive of results, reveal 
that careful planning, an assignment of 
a staff adequate to keep all the details 
of the system flowing smoothly, plus 
a continuously encouraging attitude on 
the part of management are the "secret" 
of the success of the RCA system. 

More than 30 thousand suggestions a 
year are received through the RCA 
system, a surprisingly high percentage 
of which are found to have practical 
value and are ultimately put into actual 
use. The ideas received result in waste 
elimination, increased efficiency, better 
quality, and simplification of process 
operations. All types of suggestions 
are encouraged, and every employee in 
the company is eligible to submit them, 
with the exception of executives, su- 
perintendents, department heads, mem- 
bers of the engineering planning depart- 
ment and those administering the 
suggestion system. 

The fact that every suggestion made 
is acknowledged within a few days 
after it is placed in the suggestion box, 
and that the awards are paid in cash, 
are important factors in maintaining a 
constant flow of suggestions, J. W. Bass, 
the supervisor in charge of the RCA 
suggestion system, believes. The me- 
chanics of the system are simple, yet 
constant attention to detail is needed 
to keep it working smoothly, as Mr. 
Bass explains it. The full time of Bass 
and four secretaries is devoted to the 
job of acknowledging and keeping track 
of the suggestions submitted. 

Suggestion boxes are placed con- 
spicuously in each department for the 
receipt of suggestions. Attention is 
focused on the boxes by means of spot- 
lights, posters that are frequently 
changed, and constant publicity on bul- 
letin boards and in the company house 
organ. Collections are made from the 

antly worded form acknowledging re- 
ceipt of the suggestion, and explaining 
that it may take several weeks to reach 
a final decision concerning its accepta- 
bility, is sent to the employee within 
a few days after it is received. At the 
same time the suggestion is given a 
code number, which is used ill all sub- 
sequent references to that suggestion. 
The employee is given this code num- 
ber when the suggestion is first 
acknowledged, but those who decide on 
its final adoption know it only by the 
code, and have no information concern- 
ing its source, so that any possible per- 
sonal prejudices are eliminated. 

Except for the small percentage that 
are immediately ruled out as being im- 
practical, each suggestion is sent to the 
foreman of the department in which 
(Turn lo page 243) 
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UNDERGROUND FACTORY 

Some scenes inside a British aircraft plant located in a chalk mine 
beneath the ground. Here in galleries and rooms hewn out in Roman 
times, modern machinery and workers carry on production in safety. 



British Aircraft 
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BRITISH AIRCRAFT 
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When Uncle Sam’s fighting nephews 
take to the air in pursuit ships, interceptors, 
transports or bombers, Timken Tapered Roller 
Bearings fly with them in engine rocker arms, 
landing wheels, tail wheels and many other appli- 
cations. Some types of United States bombing 
planes contain as many as 238 Timken Bearings. 


TIMKEN 

TAPiici Tom mums 



Rocker arm service is severe, but Timken Rocker 
Arm Bearings have greatly increased the span 
of air hours without bearing replacement. They 
also assure precision valve operation by holding 
the rocker arms constantly in alignment and 
preventing wear on rocker arm shafts. 

Timken Bearing Equipped aircraft wheels mean 
fast, straight-line take-offs and sure-footed land- 
ings. Wobbly wheels are unknown when Timken 
Bearings are used. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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ten yean ago. incorporated what were then radical features but 
which since hare become conventional practice: namely, retractable 


tricycle undercarriage and extension shaft from the engine fo the 
pusher propeller. Powered with a 330 hp. engine, it carried lour 


Remote Propeller Drives 


With the impetus given aeronautical design by wartime exigencies and 
the consequent demand for optimum performance without regard to 
normal considerations of conventional practices and cost, attention 
of designers again is turning toward the provocative problems of 
"piping" propulsive power from powerplants to most efficient loca- 
tions for propellers. Here is a review of progress in this field to date 

By FRANK T. COURTNEY 


T HF. IDEA of putting the engine in 
one place and the propeller some- 
where else is anything hut new. The 
first airplane to fly had such an arrange- 
ment. and probably would not have 
flown if it hadn’t. 

The Wright brothers first placed their 
power unit in the most suitable place 
for the power unit. They then devised 
a propelling system and located it where 
it would do the most good. The power 
was then taken to the propellers by a 
transmission. The principle of that 
arrangement is as logical today as it 

And most other vehicles, both land 
and sea, adopt a similar disposal. Vet 
it has become the rule in airplanes to 
clamp the engine and propeller together. 
Like Siamese twins, where one has to 
go the other has to go, whatever the 
advantages of parting them might be. 
The resulting stagnating effect on gen- 
eral airplane design is becoming in- 
creasingly obvious. 

There has, however, been plenty of 
reason for that state of affairs. In the 
last twelve years immense strides have 
been made in the performance of air- 
planes without separating engine and 
propeller, and these improvements have 
introduced, one way and another, about 
as many problems in aerodynamics and 
structures as the designers and research 
people could reasonably cope with. 
Moreover, this is one of the rare 


instances where competition has nol 
been good for progress; increasingly 
over the last few years the desirability 
of some other engine-propeller arrange- 
ment has been brought up, but few de- 
signers have been willing to "take a 
chance" on such a. change. Asa natural 
result, many designers have adopted a 
defensive attitude towards the old- 
established arrangement and have thus 
tended towards active opposition to the 
remote drive, with a consequent exag- 
geration of the difficulties of its prob- 

So, on the score of mere desirability, 
the cause of the remote drive was not 
likely to get very far — and this despite 
the fact that certain classes of airplane, 
most notably the whole range of flying 
boats, cannot possibly progress without 


it. At present, in the flying boat, the 
propellers are kept clear of the water 
either by the sheer bulk of a lofty hull 
below the wing or by an air brake ar- 
rangement of the engine above the wing ; 
which is one powerful reason why we 
have not got the high-performance 
water-based fighters and bombers which 
we so much need today. 

Only sheer compusion, therefore, is 
likely to make the remote drive a com- 
monplace of aircraft design. Since this 
compulsion is now well on its way, the 
remote drive situation must be taken' 
seriously. This compulsion will come 
from the needs of the much higher 
horsepower units now impending but. 
since the resultant developments will be 
equally applicable to lower powers, the 
whole field of design will be affected. 
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About The Author 

Captain Frank T. Courtney during World War I served in England's RAF 
This desire was frustrated when the big Dornier-Wal flying boot in which he 

In the eerly I930's, associated with Curtiss' St. Louis Airplane Division, ha 
preparation by the author which will hove as its main theme "flying boat design." 


For some ten years now general de- 
sign has been completely frozen into a 
form in which the all-important leading 
edge of the wing is draped with barrels 
containing engines. Nobody supposes 
this arrangement will survicc indefin- 
itely, but it is a very simple and reason- 
ably efficient arrangement, and the de- 
signer cannot be blamed for hanging on 
to it until he has strong reason for 
change. 

Once this spell is compulsorily 
broken, engines and propellers will start 
to turn up in all sorts of locations ; some 
of these locations will prove to be better 
than others, and we might as well start 
right now to try and find nut which they 
are. Engines may or may not leave the 
wings altogether and go into the fuse- 
lage or hull: their shape will probably 
become less to worry about, but cooling 
systems will change. The tractor form 
of propeller may — personally 1 think it 
will — become a thing of the past. In 
any case, once the engine system and 
the propeller system come to the re- 
garded as two separate items, such a 
complete change comes over the general 
arrangement of the airplane that the 
usual and normal processes of gradual 
and steady evolution in design are likely 
to lie severely shaken. This is the prin- 
cipal reason why this should receive 
somewhat more urgent attention than 
most "new” schemes. 


adequately efficient installation devel- 
oped for landplanes. 

On rare occasions reasons have been 
found and accepted for profitably taking 
the propeller away from its usual lodg- 
ing on the engine. The Airacobra i 
prominent modem instance: in the C 
tiss-Wright Amphibian, which I p 


duccd several years ago, a shaft was 
used to permit the streamlining of a 
radial engine for pusher operation. But 
such cases have been infrequent, and 
have mostly been frowned upon at birth. 

But now a new situation is arising of 
great consequence. The speed of sound 
imposes certain limitations on the air 
propeller, limitations which increase 
with altitude. It is becoming more and 
more difficlut to absorb, in one propel- 
ler, the steadily increasing horsepowers 
coming out of one engine. Various plans 
are proceeding for dealing with that 
problem; we bear more about four 
blades, six blades, multi-blades and 
counter-rotation. All these help to some 
extent, but to a smaller and smaller de- 
gree, and over smaller ranges of per- 
formance, as engine horsepowers in- 
crease. These propellers are a major 
development in themselves, their pro- 
spective value is questionable, yet it can 
fairly be said that they are merely stall- 
ing off the day when one propeller can 
no longer be effectively used. It will 
then become necessary to drive more 
than one propeller from one engine. 

And there, whether you like it or not, 
is your remote drive. 

Now, even at today's maximum 
powers, the advantages obtainable from 



propellers driven by shotting and bevel gears from the engines amidships. Copt. Courtney con- 
early twenties as "the latest hush-hush plane completed by the Air Ministry." Two propellers 


If. for some cause or other, there had 
never been any landplanes and all air- 
planes had to operate off the water, the 
remote drive would have been common- 
place long ago. because it would have 
been found that the engine and the pro- 
peller could not efficiently go in the 
same place, and the problem would have 
been dealt with accordingly. As it is. 
the. whole flying boat family has suffered 
in efficiency through being forced to 
inherit the existing simple and — so far — 
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Modern version of the extension drive as incorporated in the Bell Airacobra. 
The 10-ft. shaft transmits the drive from the engine oft of the pilot to the reduc- 
tion gear in the nose. When installed , the shaft is supported in a central bearing. 


driving two propellers from one engine 
are attractive enough. True, that means 
undertaking the development of means 
for connecting the propeller with the en- 
gine, but is that greatly different from 
the work which is continually going on 
in engine development? And anyway, 
is it going to take much more time and 
effort than is required to develop new 
types of propellers for stopgap pur- 
poses only? The stock argument about 
transmission weights will not survive 
serious study. So why not take the 
plunge now ? The water is probably not 
nearly as cold as it looks. 

Once that plunge is taken, a wide field 
of improvement is opened up to the de- 
signer. I will not suggest examples of 
the advantages to be obtained because 
the difference between pipe-dreaming 
and intelligent anticipation is not always 
fully appreciated. But one may point to 
the high efficiency and flexibility with 
which power could be converted ■ into 
thrust and the locating of the engine 
where its aerodynamic shape is unim- 
portant and its accessibility great — the 
only limitations being those of a prac- 
tical transmission. And, not least of all, 
wings will really get a chance to be 

OBJECTIONS TO REMOTE DRIVE 

Up to now the principal objection to 
remote drives has been that the prospec- 
tive advantages did not outweigh the 
cost and effort involved, and that has 
been sound enough, at least in most 
cases, although that same argument has 
prevented several worth-while develop- 
ments on special lines. 

But if this argument is carried to the 
point of objecting that, if remote drives 
are generally adopted, they will throw 
much existing conventional design into 
the waste basket, then that is an argu- 
ment against progress and is invalid. 
There is a tendency that way. and it 


takes the form usually of criticisms 
based on plausible but unconsidered 
grounds. The commonest of these is 
the matter of the weight of the trans- 
mission, so it is worth some attention 

The usual, and surprisingly wide- 
spread, fallacy is to- take the weight of 
some sample airplane or engine, add to 
it the prospective weight of so many 
feet of transmission, and then point out 
how much efficiency must obviously be 
lost with all that extra weight. Just 
so did people once argue that steel ships 
could obviously not be built since it was 
well known that iron will not float. You 
can go around a modern airplane and fill 
a large sheet of paper with a list of fit- 
tings or features which, at one time or 
another, were rejected because they 
“weighed too much’’ ; most of them now 
weigh much more than they were orig- 
inally expected to, but they are there 
just the same, the reason being of course 
that, directly or indirectly, their con- 
tribution to performance more than 

justified their weight. 

In some of these cases, such as the 
controllable-pitch propeller, the weight 
could be directly measured against the 
extra horsepower permitted. In others, 
such as retracting landing gears and 
wing flaps, their contribution could not 
be so accurately measured since, struc- 
turally and otherwise, they were mixed 
up with other features. In still other 
cases, such as wheel brakes which limit 
landing-run, their contribution was 
there, but it could hardly be measured in 
terms of horsepower. Most of them, 
though adding weight in themselves, 
save weight directly or indirectly some- 
where else — which, in fact, is priucipally 
why they add to performance. 

So lo folk about a propeller transmis- 
sion in terms of weight per horse- 
power of the engine to which it is at- 
tached fust does not mean anything, ex- 


cept for comparison with some other 
transmission on the same job. 

Actually, with such remote-drive lay- 
outs as I have been connected with, it 
was a question whether any weight was 
added at all. In the Curtiss-Wright Am- 
phibian the center section did duty for 
most of the engine mount, largely off- 
setting the weight of the extension shaft 
In two other projects, in which an en- 
gine in a boat hull drove a propeller 
through shaft and bevels, the transmis- 
sion weights were estimated by such 
competent authorities, respectively, as 
Wright and Rolls-Royce: and such 
were the savings to be estimated from 
engine mounts, supports, cowling, con- 
trols, reduction gear, fuel lines and such 
details that only the finished job could 
have shown whether there was not a net 
profit in weight. So the aerodynamic 
gain was pure profit. 

Of course, there are many instances 
where a transmission would show no 
real profit, but that is no reason why it 
should be condemned in cases where it 
would. For instance, many years ago I 
did a lot of flying on the Boulton & 
Paul Bodmin, which had two engines in 
the fuselage driving four propellers 
through shafts and bevels. But the idea 
was not much concerned with aero- 
dynamic improvement — there wasn’t 
much that the burial of a small engine 
could have done for the built-in head- 
winds of that day; the scheme was to 
provide flight accessibility for the less 
reliable engines of the period. We never 
had any trouble with the transmission, 
but the purpose was just not worth the 
weight. About the same time I flew the 
Parnall triplane with a similar single- 
engine and two-propeller arrangement, 
with similar results. But even as long 
ago as that, these machines demon- 
strated that remote drive was practi- 
cable if it ever become profitable. 

Another objection to the study of re- 
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mote drives goes something like this: 
engine cross-section per horsepower 
is becoming so much less in the larger 
engines that now the engines are hardly 
of any more frontal area that the spin- 
ners of the propellers they have to turn ; 
so how can you lose by letting tile en- 
gine occupy the inefficient area of the 
propeller disk? This argument is plaus- 
ible, but does not stand up well under 
analysis. It makes no allowance for the 
problem of absorbing the large powers 
on which the argument is based, it in- 
sists that the propeller must go wher- 
ever the weight of the engine must go, 
it confuses drag and its various impli- 
cations with cross-section area, and it 
tries hard to make a virtue of its own 
propeller inefficiencies. 

It seems to me that the only sound and 
practical argument against remote drives 
is this: We have enough trouble with- 
out remote drives and we are getting 
along fine without them; so why bring 
that up? Definitely, this is a sound 
argument, because there are lots of 
things designers would like to do if they 
had a chance to. All I am asking, how- 
ever. is: How long can that argument 
stand up? 

FORMS OF TRANSMISSION 

I suppose prospective transmissions 
of power from engine to propeller are 
confined to three forms : ( 1 ) Mechani- 
cal, through shafts (flexible or other- 
wise) and gears or univcrsals, (2) hy- 
draulic. (3) electric. 

I provisionally dismiss electrical 
drives on grounds of comparative 
weight. I say “provisionally” because it 
is dangerous to turn down anything 
these days. Electric transmission is used 
on ships, buses and trains : perhaps some 
electrical engineer can show that it is 
equally feasible on airplanes. 

As regards mechanical transmission, 
straight-line nr parallel transmission is 
r.ow an accepted practical arrangement. 
The case of the Airacobra is now too 
well known to need discussion. Many 
years ago. before the subject was as 
well studied as it is today. Bellanca had 


logical, easily accessible location and trans- 
mits power to the point of maximum propulsive 
efficiency in a design for a light flying boat. 
(See AVIATION, December, 1933, p. 366.) 


The four-engine Dornier DO 26, originally de- 
signed lor trans-ocean operations, utilised exten- 
sion shafts from the rear engines to the pusher 
propellers, bach of the rear engines and pro- 
pellers, as units, tilted upward during take-off 


a much longer transmission to a pusher 
propeller, with little or no trouble to 
that particular part of the job. Dornier 
=ome time ago standardised a consider- 
able extension shaft to a pusher engine, 
even having the courage to tilt the whole 
installation for water-clearance at the 
take-off. If remote-drive development 
does manage to go through some evolu- 
tionary stage, it will probably take the 
form of a gradual increase in the num- 
ber of designs in which a pusher pro- 
peller is connected by a straight-line 
extension shaft with a forwardly sup- 
ported engine. This will almost in- 
evitably involve forced-draft cooling for 
the engine, and why there seems to be so 
much fear of having to do that I cannot 
imagine. 

Of recent years methods of measuring 
and controlling torsional vibrations have 
been so greatly improved that highly 
competent engineers on those lines have 
told me that any reasonable transmis- 
sion can be devised with every assur- 
ance of structural safety. 

Those who have brought themselves, 
with an effort, to concede straight-line 
drives still seem to kick when it comes 
to taking the drive round corners. They 
say. in effect, “Ah ! But that is differ- 
ent.” The automotive engineers tell me 
it isn’t different; it may require more 
study, more design or more weight. It 
also opens new possibilities of study as 
to whether bevels, universals, or some 
other way is the best for taking the 
power round a bend; but it is pretty 
much standard stuff even where the 
flexibility of the aircraft structure has 
to be taken into account. 

Belt or chain transmission is cheap 
and simple but, on grounds of aerody- 
namics and weight, seems to be appli- 
cable only to low-powered installations. 

1 have seen some ingenious-looking 
proposals for torsion-cable transmis- 
sions. with peculiar possibilities for go- 



ing round bends, but I am unable to find 
that much serious experiment has been 
made on them or that any useful data is 
available. Possibly it is a line worth 
looking into. 

At present the torsion shaft appears 
to hold the field of mechanical transmis- 

As regards hydraulic transmission, 
not so much is at present known, largely 
because there has been little experience 
of transmission in the powers concerned. 
However, it is not difficult to see that a 
successful hydraulic transmission sys- 
tem would offer immense installation 
advantages and much more besides. Be- 
cause one other requirement for maxi- 
mum propeller efficiency is that of vari- 
able speed in addition to the other 
variations required of the propeller, and 
it has so far not been practicable enough 
to introduce this into existing installa- 
tions. With hydraulic transmission this 
can relatively easily be an integral part 

The problem, then, is that of weight 
and mechanical efficiency. As to weight, 
I have heard it claimed that this must 
inevitably be excessive since (as in the 
electrical case) the power must first be 
put into one hydraulic motor, taken 
down a line, and then be reproduced in 
another hydraulic motor at the propeller. 
This is so, but it is not inevitable that 
these motors must be comparable in 
weight with the prime motor ; if the hy- 
draulic motors, for example, are work- 
ing at a pressure of 2,000 psi., they be- 
come two-stroke motors working at that 
m.e.p. There is little reason, therefore, 
why their weight should not be reason- 
able, especially when that weight in- 
cludes both reduction and variable-speed 
gears, and when the weight of installa- 
tion is considered. 

As to efficiency, there is little past ex- 
perience available, but again there is no 
reason to assume that a hydraulic gear, 
dealing with high powers, should suffer 
from the same degree of power-loss as 
-smaller gears — the reverse is to be ex- 
pected. In the case of mechanical gears, 
there is enough experience available to 
show that tire efficiency loss is ex- 
tremely small : the loss in hydraulic 
gears is likely to be considerably higher 
(Turn lo page 247 ) 
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Working 

Transparent 

Plastics 

By JOHN SASSO, Pmducl 


PART I. In this first of two articles are 
discussed the general characteristics 
of and methods of forming and join- 
ing acrylic plastics sheets for aircraft 
installations. The second part, ap- 
pearing next month, will discuss 
the machining and finishing of trans- 
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S OME people might call night 
flying "blind flying." 

But to the skilled pilot it is flying 
with eyes that see through night as 
well as shining day. 

These eyes are radio and precision 
instruments — sensitive altimeters, 
direction indicators, vertical and 
air-speed indicators, to name a few. 
Such precision instruments are 
Kollsman's contribution to the 


fighting efficiency of combat planes 
of the United Nations . . . and to 
the safe, dependable operation of 
the transport planes of the nation's 
scheduled Airlines . . , the efficient 
Air Transport system that weaves 
the entire nation into a neighbor- 
hood — and speeds precious war- 
production man-power and cargo 
to destination in a mattet of hours 
. . . not days or weeks. 



AVIATION, May. 


other variations in contour which might 
cause optical distortions. The surface 
should be sanded smooth .and covered 
with soft cloth (such as billiard felt, 
outing flannel or imitation chamois) or 
flocked rubber or suede rubber sheeting. 
Forms should be kept clean and brushed 
off before each piece is formed. 

In many cases, pieces can be best 
formed by using a hold-down ring or 
yoke, fitted to the mold but allowing for 
the thickness of the sheet between the 
mold and the ring. This ring should be 
hinged or otherwise attached to the form 
so that it will fit exactly when pressed 
down on the hot steel. Stops should be 
arranged to prevent the ring from being 
forced into the material when pressure 
is applied. This hold-down ring may be 
the exact size and contour of the piece, 
so that when cooled the piece may be 
scribed, on the form, around the inside 
of the ring. Contraction on cooling may 
be large. The use of a hold-down ring 
prevents curling away from the form 
and also permits use of smaller blanks 
to obtain the same size finished piece. 

If there are form marks or mark-off 
on the surface, the sheet should be put 
back in the oven. It will resume its flat 
shape — and its original surface except 
for scratches — and can then be formed 
again. It is more economical to re-form 


several times than to sand and buff out 
mark-off. 

STRETCH FORMING 

Many three-dimensional shapes can 
lie made by stretching across a form. 
The material is heated slightly hotter 
tlian for simpler forming, but the sur- 
face allowed to cool slightly, as usual. 
During this cooling, a number of wooden 
carpenters’ clamps are fastened to the 
edges, six to ten inches apart. Holding 
these clamps, a circle of men draw the 
sheet down around the form. A metal 
ring can then be clamped in position 
around the edges. 

MALE AND FEMALE FORMING 

For three-dimensional sections, espe- 
cially sections of irregular contour, male 
and female forms mav be used, but the 
method is not recommended. The hot 
sheet is stretched across the top of one 
form usually the female, and held in 
position by hand or with clamps while 
the other form is lowered into place. In 
this method, a long cooling time is re- 
quired because heat does not dissipate 
quickly. 

The basic objection to this type of 
forming lies in the fact that both sides 
of the sheet come in contact with mold 
surfaces and both are therefore subject 


to mark-off. This mark-off is often 
quite severe and may require extensive 
sanding and polishing. Mechanical or 
hydraulic presses should not be used. 
The pressures thus developed are in 
excess of those required, and poor 
optical properties will result. 

CEMENTING 

It is possible to obtain a cemented 
joint closely approximating the original 
sheet in strength and transparency. 
These directions apply specifically to 
cementing two pieces of Plexiglas to- 
gether. For cementing to metal, to glass, 
to wood, or to other materials the fol- 
lowing methods may be followed, but it 
is usually preferable to use a solution of 
acrylic resin in an organic solvent. 

TYPES OF CEMENT 

Four types of cement may be used in 
cementing Plexiglas to Plexiglas, each 
offering specific advantages in particular 
applications: 

1. Monomeric methyl methacrylate 
closely related to the liquid resin from 
which the sheet is originally cast; and 
the same process, polymerization, by 
which this liquid becomes solid, is made 
to take place in the cementing pro- 

Since heat, light and air act to hasten 


Impeding a newly formed Plnrigloi lection at the Bell Aircraft Corn- 


Right and wrong methodi o I joining curved lurfocei* If pouihle, cement- 




Difficult to rout rib 
to follow compound curve- 
Difficult to hold in 
place 

Danger of slipping 
while setting 




I Never apply curve to 
I flat surface 
v'J Limit contact makes 


/ I weak Joint 


•Y 



When the cementing of 
two ’ curved surfaces 
cannot be avoided ,be 
sure both surfaces are 
in intimate contact. 

(use ‘soak "Joint to help 
compensate for minor 
differences in surfaces) 






of 60,000 war planes this year, plants 
like Goodyear Aircraft are pouring 
forth countless airplane wings, tails, 
nacelles, stabilizers, wheels, brakes 
and other subassemblies - for his 
sake. 

He doesn't realize, you see, that he 
is the coming America. 

He doesn't know be is the future, 
here with us today, living emblem 
of the one thing in the world worth 
fighting for — hope, and promise, 
the chance for a better life. 

He doesn’t know that as long as 


boys can be boys, men can be men 
-that Mom and Pop understand 
that, as he will himself some day 
when he has a son of his own. 

It won’t be the billions we spend 
that will win this war, not all our 
factories and the machines that are 
in them - it will be the things men 
see in the faces of little boys. 

It will be the willingness of fathers 
not only to fight, but to work and 
sacrifice in fierce guardianship of 
those they love. 

So may his sleep be sweet. 


It’s in the headlines, names of far- 
away lands, unreal as any fairy tale. 

Pop says they can’t get new tires 
for the car because of the war; and 
instead of giving him nickels now 
and then to spend, brings home War 
Savings Stamps that he says will be 
spending money “after the war's 

But what's all this got to do with 
a little boy? 


first low ray of the 
ng morning lights his 
face, peaceful 

If there are dreams behind the closed 
eyelids, they are boyish dreams of 
bikes and BB guns and the heroic 
exploits of Superman. 


If there is concern here, it is a sort 
of puzzlement over what’s come 
over Mom and Pop of late .... 



[eproof Cowl Failenors 


Shakeproof has developed an improved 
Cowl Fastener for Aircraft which incorporates 
great strength with quick and easy locking 
and unlocking. The features of this unit listed 


Reinforcing structure 
No stress hazard 
Limited deflection with 
full support 


Compensation for varia- 
tions in sheet thickness 
Automatic stop for cross 

Visual identification of 
closure 


at the left are fully explained in the new 28- 
page catalog AD-I which contains complete 
engineering and procurement data, includ- 
ing a detailed test report on the physical 
properties of this fastener. Write for your 
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for stud 

Easy alignment 


copy today! 
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Compact size and light 
Provision for accessories 
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SEMS FASTENER UNITS • LOCK WASHERS “ LOCKING AND PLAIN TERMINALS • THREAD-CUTTING SCREWS * LOCKING SCREWS 
SPRING WASHERS • RADIO AND INSTRUMENT GEARS • COWL FASTENERS «> SPECIAL STAMPINGS 


this process of polymerization, it is 
necessary to add a chemical reducing 
agent (hydroquinone) to prevent or in- 
hibit the solidification of the liquid in 
transit. This inhibited monomer will 
remain liquid one or two months at room 
temperature and longer periods under 
refrigeration. 

To counteract the effect of the hydro- 
quinone a second chemical, benzoyl 
peroxide (supplied in a separate cap- 
sule), is added before cementing is 
begun. After the benzoyl peroxide has 
been added, the monomer will remain 
liquid only if kept in a refrigerator. 

Before starting to cement, the con- 
tents of the benzoyl peroxide capsule 
are added to a pound of monomer (or 
use proportionate amounts of each mate- 
rial) and the liquid poured into a large 
flat enamel pan or glass container. The 
solid pieces, taped as described below, 
may then be dipped directly in the 
liquid. It is often more convenient to 
rest the edge to be cemented on a piece 
of felt on the bottom of the pan and 
barely cover the felt with monomer. 
The sheet is soaked ten minutes to one 
hour depending on the depth to which 
tile material must be softened to make a 
satisfactory joint. After soaking, the 
excess monomer is removed by waving 
the piece in the air. The sections are 
pressed in position and held in place 
with jigs until the joint is hard. 

2. Partially polymerized monomer : 
The desired quantity of C or monomeric 
methyl methacrylate is placed in an 
enamel or Pyrex glass container of 
about twice that volume and loosely 
covered. The liquid is brought to a boil 
on an electric hot plate with frequent 
shaking. It has a boiling point approxi- 
mately that of water, but because of its 
inflammability must be kept from an 
open flame. As soon as the liquid has 
been brought to a boil, the flask is trans- 


ferred to a steam bath and the heating 
continued until tile material reaches a 
viscosity somewhat greater than that of 
glycerine. 

In process of polymerization, con- 
siderable heat is generated, and the flask 
must be shaken frequently to dissipate 
this heat. Otherwise, the temperature 
will build up in the center of the mate- 
rial, causing it to boil over. 

When the desired viscosity is reached, 
ihe flask is thoroughly cooled with cold 
water and placed in a refrigerator until 
the cement is to be used. In this state, 
the cement may be applied like glue to 
whichever surface is more convenient. 

3. Solvent cements depend on their 
ability to soften the surfaces, and are 
used very much like the monomer cement 
described above. During the “setting” 
time, the solvent evaporates and the 
sheet hardens again. Of all solvents, 
ethylene dichloride is by far the most 
satisfactory. The use of other solvents, 
except in emergencies, is to lie avoided. 

4. Solvent-Polymer cements are made 
by dissolving shavings in acetone, 
ethylene dichloride or some similar sol- 
vent until a viscous syrup is obtained. 
If evaporation of the solvent makes the 
cement too thick, more solvent may be 
added. The cement is used very much 
as partially polymerized monomer is 
used, but its setting time is shorter. A 
solvent-polymer joint is apt to be more 
brittle than the other types. 

Which cement is used will depend on 
a number of factors. Partially polymer- 
ized cement is usually used for flat sec- 
tions, and for sections too large to soak, 
since it is so convenient to apply. 
Monomer and ethylene dichloride 
cements are useful when it is difficult 
to obtain an accurate fit of the two 
pieces to be cemented. After prolonged 
soaking, the sheet becomes soft and 
gummy enough to compensate for slight 


IN THE APRIL ISSUE OF AVIATION there 

stalls tion by Dr. D. S. Frederick which has 
enqineers vitally needed information to secure 

relative to the working of transparent plastics 
prior to installation, end general discussion 

The Author wishes to acknowledge the co- 
operation of Rohm and Haas Co., manufac- 
turers of Plexiglas, in the preparation of this 


discrepancies in the fit. Monomer joints 
are stronger and more reliable than 
ethylene dichloride joints: but it is, of 
course, far easier to purchase and to 
store ethylene dichloride than monomer. 

Where the facilities are available and 
where any considerable amount of 
cementing is undertaken, ethylene di- 
chloride and partially polymerized 
monomer woidd probably be used. In 
emergency repair kits and in shops 
where little cementing is undertaken 
ethylene dichloride is probably prefer- 
able. 

Because extruded rods are dissolved 
very rapidly by monomer and solvents, 
neither is satisfactory for cementing 
them. Partially polymerized monomer 
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• Listen, Mister, the fellow who originated 
that "crack” had something. A mechanic with 
a big-jawed open-end or ordinary wrench has 
to be a regular-contortionist — the way nuts 
and bolts are often hidden in the darndest 
tight spots. Even if he can reach ’em, he can't 
get a firm hold, so what happens — short, 
time-wasting bites, rounded nut corners, slips 
and barked knuckles. But, that’s ended now 
with the modern new-type, quick-detachable 
Blackhawk Socket Wrenches. 


There's a ‘ftiq/ai Blackhawk Socket 
Wrench to Speed Up Every Job 


A LEFT-HANDED MONKEY WRENCH 
MIGHT NOT HAVE BEEN A BAD IDEA 


Blackhawk interchangeable sockets, extensions, handles and 
ratchets give you new and startling developments for speed, 
safety and efficiency. They click together to make just the 
right combination for proper leverage and clearance on any 
assembly, service or maintenance job; Save valuable time and 
eliminate need for many special tools. For the last word on 
solving nut and bolt problems requiring wrench openings of 
3/16" to 3-1/2", call your Blackhawk Industrial Supply Dis- 
tributor — or write us for free copy of 48-page "HANDY 
GUIDE,” describing the full line-up of 185 sockets, handles, 




attachments, box-wrenches and specialties. 

A Product ol 

BLACKHAWK MFG. COMPANY 

Department W21 52 Milwaukee, Wii. 
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or solvent-polymer cements should be 
used. A quick and fairly strong joint 
may also be obtained by heating the 
ends of the rods in an alcohol lamp, then 
forcing them together in a metal clamp. 

PREPARING THE JOINT 

For a satisfactory joint, the two 
pieces to be cemented should fit accu- 
rately. In butt joints, for example, both 
edges should be true and square before 
starting to cement. It is advisable to 
rout or sand curved sections to present 
flat surfaces before cementing. 

Where two curved surfaces must be 
cemented, as in an overlap joint of two 
curved sections, the curves of both 
should be of the same radius. Surfaces 
should have a good machine finish or 
should be sanded smooth. The surfaces 
should also be cleaned with methanol 
( wood alcohol ) to remove dirt and dust. 
Water or dampness may cause cloudi- 

TAPING 

Taping is necessary because both 
monomer and ethylene dichloride soften 
the surface and it is necessary to con- 
fine this etching action to the area of 
the joint. The tape used is a tough 



When partially polymerized cement is 
used, the tape is applied as closely as 
possible to the limits of the joint in a 
band 1 to 2 in. wide. Be sure there are 
no air bubbles. 

The viscous cement is applied to one 
of the surfaces to be cemented and the 
other section, also taped, is placed into 
position. Enough pressure is applied to 
remove all air bubbles from the joint, 
and the whole assembly is clamped in a 
j 'll- 

ln right angle, overlap, and rib 
joints — wherever there are corners in 
which the cement can collect— clean the 
joint carefully after it has set a few 
minutes under slight pressure. Using a 
razor blade or other sharp instrument, 

and then remove the tape entirely. By 

joint promptly, it is possible to save a 
great deal of sanding and polishing time 
putting the joint in order. 

When monomer or ethylene dichloride 
is used in a “soak joint,” one section is 
soaked in the solution — often completely 

pletely protected. The whole piece is 
taped within 1/32 in. of the proposed 
joint, a margin being allowed for the 
softening action of the cement The 
piece is soaked in the cement ten minutes 
to one hour until the surfaces arc soft- 
ened to a great enough depth. Ethylene 
dichloride will require much shorter 


Here again the joint should be cleaned 
just as soon as the section is put in posi- 
tion by scraping excess cement onto the 


In most cases, the success of a ccment- 
ing job depends on the jig holding the 
two sections in place until the joint is 
hard. 

Excess pressure should be avoided, 
because of the danger of setting up 
strains in the joint The pressure (1) 
should be enough to squeeze all bubbles 
from the joint; (2) should be applied 
evenly all along the joint; and (3) 
should compensate for the shrinkage 
which takes place in the joint during 

These three conditions are best met 
by using spring clips (spring clothespins 
or battery clamps) used in conjunction 
with jigs. For cementing a rib in posi- 
tion. for example, a jig will be built 


with a wooden liar directly above the 
rib. Then, between the bar and the rib, 
battery clips will be inserted at about 

Where small quantities or conditions 
do not permit the construction of special 
jigs, weights and springs may serve the 
purpose. 

The joint should be allowed to harden 
for at least four hours before it is moved 
from the jig, and another 24 hours 
should be allowed to elapse before any 
strain is placed on it. A joint soaked an 
hour may require as long as three weeks 
to harden completely. Setting time may 
be reduced by exposing the joint to sun- 
light. 

The joint must be thoroughly hard 
before machining, sanding, or polishing. 
The softened material continues to 
shrink until it is fully polymerized, and 
if the joint is trimmed and sanded too 
soon, a visible scar will be left along the 
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INNOVATIONS in 
AIRPLANE PLANT DESIGN 


Maximum efficiency for the immediate job of producing vast quantities of airplanes, 
and maximum utilization value for post-war manufacturing is the architectural objec- 
tive of the day. This article outlines some of the features incorporated in modern mass- 
production plants such as column-free assembly floor space shown above where 300- 
foot flat spans, longest in the world, form the bridge trusses supporting the roof. 


O UTSTANDING INNOVATIONS 
in airplane plant design have come 
about as a result of the national war 
building program. And these innova- 
tions are fast bringing closer the day 
when America will be the mightiest 
aerial power on earth. 

Without a doubt, the foremost new 
development of the last two years has 
been that of adapting to the manufacture 
of airplanes and the engines powering 
them the best principles of straight-line, 
mass production, as evolved by the auto- 
mobile industry, in the opinion of Albert 
Kahn, noted Detroit architect. His huge 


organization of specialists has been 
working at top speed, since even before 
the defense program was initiated, in 
the designing of airplane plants across 
the country and in the supervising of 
their construction. 

The airplane people, while availing 
themselves of the best ideas the automo- 
bile industry has had to offer, have de- 
veloped real innovations of their own. 
Some of these may be adopted, with 
great benefit, by private industries of all 

the war. 

In any of the new plants, as in the 


By M. M. VALENTINE 


automobile industry, raw materials enter 
one end of the building, whence they 
flow smoothly through the various 
manufacturing operations in continuous 
lines, without backtracking, and emerge 
as completely fabricated units. 

Machines are installed in such a way 
that they can be quickly moved to new 
locations if a different manufacturing 
arrangement is found desirable or in 
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change. There will be a minimum of 
confusion in the 10 or 15-minute overlap 
with one shift going off duty and the 
other coming on, by virtue of the under- 
ground corridors, off which are con- 
veniently located huge, air-conditioned, 
well-lighted cafeterias, designed to feed 
hundreds of workmen in jig time, and 
an abundance of locker rooms, wash- 
rooms, toilets and other facilities. 

While not originally intended as shelt- 
ers against bomb fragments, these new 
underground systems will serve ad- 
mirably as means of protecting work- 
men in the event hostile aircraft, bent 
on destruction, come over the plants. 
The factory floors are of unusually 
heavy reinforced concrete, supported by 
extra-massive basement columns. 

It is predicted that this new means of 
entering and leaving airplane plants, be- 
cause it so increases straight-line pro- 
duction efficiency, will be adopted for 
many types of industrial units during 
and after the war. One great advantage 
of the system is that such utilities as 
cafeterias, locker rooms and washrooms 
will never interfere with future expan- 



the event expansion of the plant becomes 
necessary. 

All the new airplane plants are so 
planned and located that expansion can 

with existing production. Power plants, 
storage buildings and other structures 

the way of future growth. 

In many of the aviation industry’s 
factories has been incorporated a feature 
which we feel certain will be utilized 
more generally by industry after the 

It is the underground system of en- 


manufacturing building. By means of 
"subways" or basement corridors, a 
workman enters the plant. After stop- 

room, he proceeds to the stairway near- 
est his machine or working station. His 

spectator at a football game, who 
emerges into the stadium at a point 

In most of the great, new aviation 
plants designed by our organization, 
many thousands of men will be entering 
and leaving the buildings when shifts 


sion. As a matter of fact, they will be 
automatically expanded as the plant 

point, our organization favors daylight 
plant design over the windowless con- 
struction. There are unquestionably 
some advantages in the windowless 
plant. They are quicker and perhaps 
simpler to construct: both heat and hu- 
midity may be more uniform and more 
easily controlled. They do require artifi- 
cial lighting at all times, though, as well 
as mechanical ventilation and air-cooling. 

(Turn to page 248) 
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Army-Navy Aeronautical Specification Cable” 

. . .by Auto-Lite Sterling 


The joint Army-Navy specifications for "Cable, 
Electric, Low-Tension, Aircraft” were estab- 
lished to conserve critical materials and produce 
cable worthy of the world’s finest aircraft. 

Working in the letter and spirit of these 
specifications, Auto-Lite Sterling engineers have 
devised new low-tension aircraft electric cables 
which we are proud to present to the aircraft 
industry under the Auto-Lite Sterling name. 

Employing a special type of cotton and syn- 


thetic fibre, with a special braid, the new cable 
possesses exceptional resistance to wear and 
physical damage. In addition, the weight of 
this cable has been reduced considerably over 
previous types of construction. 

These cables have been approved in all sizes. 
Production facilities are ample to give prompt 
delivery under necessary priority extensions. 

. . . Your inquiries are invited! 

The Electric AUTO-LITE CO., Port Huron, Michigan 
WIRE DIVISION 


In its 23 great manufacturing divisions. 
Auto -Lite is producing for America's 
Armed Forces on Land, Sea and in the Air 


© 


AUTO LITE 

Sterling 

AVIATION ELECTRICAL 
WIRES AND CABLES 



S PILL A SPOONFUL of salt into 
your sugar bowl. Your eye can't 

sweeten coffee or flavor soup any more, 
and there isn’t much that can be done 

That's the way with aluminum scrap, 
too. Once it is contaminated with other 
metals, it can’t profitably be reprocessed 
into specific commercial alloys. On the 
other hand, if it is properly handled for 
re-processing, scrap can play an impor- 
tant part in America’s Victory Drive. 

If the scrap generated in American 
fabricating plants this year is carefully 
segregated and kept free of contamina- 
tion, enough re-usable metal could be 
produced to equal the output of a fair- 
sized aluminum reduction plant. And it 
goes without saying that every pound 

pound of primary metal for some other 
essential purpose in the war effort. 

Aluminum production in this country 
now is several times what it was in the 
last full peacetime year, 1938, but the 
present vast expansion program in the 
industry will not allow any relaxation 
of the production rate because demand is 
also swelling to astronomical propor- 

ing scrap piles into useful metal ? Seg- 
regation is the important secret, for 

the "fifth columnist" which does the 
irremediable damage. 

Worst offender in the fifth column of 


the iron content of a batch of scrap to 
a point that may render it useless for 
reprocessessing into anything but sec- 
ond-grade material. 

Segregation of aluminum scrap from 
contamination by other metals, how- 
ever, is not enough. One aluminum al- 
loy must also be kept completely sepa- 
rate from all other aluminum alloys. The 
characteristics of aluminum alloys de- 
pend on the addition of small percent- 
ages of alloying elements to the basic 
metal, and these elements differ in both 
character and amount with the various 

Alloy 24S, for example, contains 4.5 


Conserving 
Aluminum Scrap 

With industry cooperation, 15 to 20 percent of sheet 
requirements this year can be met through reprocessing 
segregated scrap. Aluminum conservation should actually 
begin in pre-production stages — design and buy wisely. 

By JOHN ST. PETER, Aluminum Co. of America 


1. Begin the segregation of sci 
right at the machine that makes it 
When work on a machine 
changed and another alloy is to 
used, make certain that the sci 
box is changed also, and the mach 
cleaned before starting the flew j 
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. . . wet seat grinding for 
Radial Aircraft Motors 


For SPEED-UP with PRECISION on 
Aircraft motor work, you need this 
newest SIOUX development. 

WRITE AT ONCE FOR FULL DETAILS 


The cylinder is held securely in an 
ingenious work-table which turns 
and rotates for wet grinding both 
exhaust and intake valve seats with- 
out removing cylinder. Wide 
Range — from 4" to 6yV' skirt 
diameter. 

The coolant is fed from the bot- 
tom upward between cutting wheel 
and valve seat, thus flushing away 
all grindings and avoiding scratch- 
ing of the seat or wheel loading. 
Coolant pump motor has indepen- 
dent button switch and safety light. 

Time-saving convenience 
everything within easy reach 
Handy shelf with metal pins to hold 
grinding wheels, etc Adjustable 
shaded light arm. 

Power-driven Dressing Tool, 
with separate switch control, using 
same wheel holder as for grinding 


3. Work out a system of identify- 
ing the different alloys so that they 
can be recognized at a glance. Con- 
tainers of various colors (or colored 
cards attached to the containers) with 
matching colored job tickets, using 
a different hue for each alloy, is a 
good method. Bricquets of pressed 
scrap can also be marked in this way. 
For many small fabricating compa- 
nies, including some aircraft manufac- 
turers, it is perhaps not necessary to 
take such elaborate steps to salvage 
aluminum scrap. But they, too, can 
help sustain the supply of aluminum by 
careful handling and preparation of 
scrap for re-processing. 

In normal times, the advisability of 
salvaging scrap frequently depends on 
demand for it in the open market. To- 
day we are not concerned with what is 
normal ; we are concerned with “all 
out” production, and under this scheme 
of things scrap conservation by every- 
one is not only advisable — it is essen- 

With reasonably good cooperation on 
the part of everyone concerned, it is 
believed that the amount of segregated 
scrap that can be made available for 
re-processing this year would amount 
to IS percent or 20 percent of the sheet 
fabricated. 

Bottlenecks in aluminum production 
capacity will be alleviated and a long 
step taken in the way of conservation 
if users of aluminum sheet show good 
judgment in buying. Careful study 
should be made to determine whether or 
not proper standard sheet sizes are be- 
ing specified in your plant On the 
other hand, specifications that arc too 
rigid sometimes place an unnecessary 
burden on the producer, and this may 
result in increased raw material costs. 

Rolling mills can obtain their maxi- 
mum capacity only by making large pro- 
duction runs without changing alloy or 
gauge. Sheet is then sheared to stand- 
ard size. When large sheet in certain 
sizes is specified, a considerable quan- 
tity of smaller sheet is often produced 
which, unless it can be sold, must be 
thrown into the scrap pile. Many 
times, however, fabricators accustomed 
to ordering only large sheet could just 
as well use a considerable percentage 
of smaller sheet. A little ingenuity or 
a slight slackening of size specifications 
will frequently permit these small sheets 
to be used without the necessity of re- 
processing them. Producers may offer a 
price advantage if the customer will 
take 80 percent of an order in speci- 
fied sizes and 20 percent in "random 
standard" size. 

Production bottlenecks may be further 
relieved in some cases, and raw ma- 
terial costs likewise reduced, by the 
use of a larger number of alloys. The 



demands for 24S alloys, for example, 
have increased tremendously. Yet 
some people purchase it purely from 
habit. Cases have been found where 
24S was being specified when lower 
priced, more easily worked alloys (such 
as 3S, 53S, and 61 S) would have done 
as good a job — perhaps better. Again, 
alloy SIS can sometimes be substituted 
to advantage for the more popular 14S 
and 17S alloys. Increased use of these 
and other alloys, many of which can be 
produced more quickly and economically 
than 24S, will conserve time and pro- 
duction capacity while reducing fabri- 



Tools Are "Weapons" 

To Be Conserved and Used Wisely 

Under the heading of "Conservation 
Control Plan,” Henry Disston & Sons, 
Inc., has devised a helpful system of 
conserving tools so that they may give a 
maximum life. The plan applies, na- 
turally, to the types of saws, cutters, 
files, knives and the like which the’ 
company manufactures, but is applicable 
to all types of tools if the users care to 
provide corresponding forms. 

To effect conservation of tools, which 
is of great importance when, as at pres- 
ent, the supply is not up to the demand, 
the plan aims to instruct the worker in 
the proper choice, correct use and right 


care of the tools dealt with. To this end. 
there is supplied, free of charge, for 
each of 35 types of tools, a "Conserva- 
tion Control Card” which gives brief 
but explicit instructions on the nature 
of failures, their cause and how they 
can be corrected or avoided. Where dif- 
ferent types of material are to be worked, 
the card shows, in the case of hack saw 
blades, for example, the number of teeth 
per inch, the number of strokes per min- 
ute and the pressure which should be 
applied for best results. 

Cards may be issued with the tools, 
when they are drawn from the tool room, 
posted at the machine or bench where 
the tool is used, or distributed in any 
way that the management thinks the 
card will best serve its purpose. It is 
contended that the cards serve the inter- 
est of all parties concerned, including 
the workman, whose job is made easier 
and whose work is speeded by following 
the recommendations given on the card. 

Thirty-five different cards, each for a 
different type of tool arc now in print. 
Each one is reproduced in a booklet 
available from Disston without charge. 
The booklet also contains an order form 
for the cards and any number of each 
can be secured, also without cost, by 
manuiacturers who employ the types of 
tools referred to. Shops which use the 
cards are reported to have found them 
exceedingly helpful in promoting tool 
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America 's leading firms write 
“ American Plus" in front of " Phillips ” 
on their orders ... to get "3 Plusses ” with 
every recessed head screw 


American's Engineering. The engineers who first 
helped to develop the patented Phillips Recess have 
naturally led the way in helping screw-using industries 
save millions of dollars ... by applying this great advance 
in screw design to countless assembly lines. American 
Screw Company engineers are available to help you 
affect similar time-and-motion savings . . . savings which 
cut unit-assembly costs an average of 50%. 

American’s Quality Control. Both raw materials and 
methods of manufacture pass under constant scrutiny in 
American Screw Company's chemical and metallurgical 
laboratories. Testing machines ... for metal structure, 
torque, vibration, shear, etc. . . . insure the complete 
reliability of every shipment of American PLUS Phillips 

American's Inspection Methods. There are few, if 
any, parallels in the screw industry for American Screw 
Company's unique system of piece inspection which 
watches every single screw for defects . . . and permits 
no single package to leave the plant without its full 
complement of screws. 

Multiplying distributors to meet multiplied demand. 

The "3 Plusses" are 3 good reasons why America's 
leading manufacturers have multiplied their demand for 
American PLUS Phillips Screws . . . and also why more 
and more mill supply distributors are prepared to meet 
their increased demands — and yours — right now! 


AMERICAN SCREW COMPANY 

Chicago, 111. Providence. R. L De l,oit. Mich. 

589 E. Illinois St. 1847 W. Bethune St. 
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1918 HAD 

Problem pilots were as tough on the Structural 
parts of the planes they flew as the heat, cold, 
sun, rain and ice were destructive to the finishes 
of those days. Finding a prac- 
tical, durable, protectivefinish 
was a problem — back in 191 8 ! 

Valspar helped solve that 
problem just as it is helping 


’EM TOO! 

to solve today’s finishing problems. Plane manu- 
facturers winning the battle of production sched- 
ules are using more and more Valspar Val-Aero 
Aircraft Finishes every day. 
Call on Valspar’s techni- 
for advice — their ex- 
perience is bound to be 
helpful. 


Yalspar 


A complete line of dependable Aircraft Finishes— that meet government specifications 

VALENTINE & COMPANY, INC. • 11 EAST 36™ STREET, NEW YORK, N. Y. 

ESTABLISHED 1B32 

MAKERS OF THE FAMOUS VALSPAR FINISHES 
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STRENGTH ANALYSIS of 
Riveted and Bolted Joints 

The concluding part of an article on how the strength of riveted 
and bolted joints is calculated by the structural engineer. 


By WAYNE A. McGOWAN, Senior Stress Analyst, Consolidated Aircraft Co rp. 


T O HAVE ALL the rivets of a join! 

carry an equal load (provided they 
are of the sanie size and material) it is 
essential that the line of action of the 
resultant of the loading; pass through 
the center of resistance of the rivet 
group. The location of the center of 
resistance of a rivet group is determined 
as explained in the previous article in 
the April, 1942 issue of Aviation. If 
the resultant loading does not pass this 
point, the rivets are not equally stressed. 
The calculation of the load on any rivet 
due to a torsional effect, is based on the 
assumption that the rivet is stressed in 
direct proportion to the distance of the 
rivet from the center of resistance of 
the rivet group. 

The load on a rivet due to torsion is 
first determined for the elementary case 
of a couple being resisted by a group of 
rivets equally spaced about the center 
of the group. ( See Fig. 1 . ) All of the 
rivets are of the same size and made 
from the same material. 

Applied moment = Fd 
Resisting moment = 4Rr 
For a condition of equilibrium 

Fd — 4 Rr or /’ — - y 1 " 

In this explanation ( R ) represents 
the reaction of the rivet on the plate 
and not the reaction of the plate on the 
rivet as in most of the following exam- 
ples. Since these two forces arc of 


equal magnitude, although oppositely 
directed, it is immaterial from a strength 
analysis viewpoint in which way the re- 
action is considered to act. The load 
( R ) on each rivet always acts in a di- 
rection which is at right angles to the 
radius from the center of resistance to 
the rivet in question. 

The rivet load for the simple case of 
a couple being resisted by a number 
of rivets equally spaced about a point 
is generalized for the condition where 
the rivets are not all spaced at the same 
distance from the center pf resistance 
of the group. If the rivets of the group 
are all of the same size and material, it 
can be shown that the load on any rivet 
is proportional to its distance from the 
centroid. (See Fig. 2.) 

T. = (/•') (dFd) 

(Applied Torsional Moment) 

The moment on the rivet group will 
stress the rivets and there will he a 
corresponding strain on each. Assume 
that the strain of the rivets along the 
line AB allows the plate to rotate so 
that AB become A'B'. The rivets arc 
assumed not to be strained beyond the 
proportional limit and as a result the 
the line AB originally straight remains 
straight. By similar triangles the strain 
at rivet (a) and at rivet (b) is propor- 
tional to their radial distances from the 
center of resistance or. 

Strain (a) j\_ 

Strain (b) — r» 


Since stress is proportional to strain, 
if the proportional limit of the material 
is not exceeded, the stress at rivet (a) 
and at rivet (b) are also proportional 
to their radial distances from the center 
of resistance. 

Stress (a) r. 

Stress (b) r„ 


For the same area of rivet, tile rivet 
load will be proportional to the radius 


Rivet loaJ (a) 
Rivet load (b) 


Let F be the load on the rivet at unit 
radius, (r,) from the center of resist- 
ance. The load at any other rivet is 
load = Pr where r is the distance from 
the center of resistance to the rivet. 
For rivet (a), load = Pr.. For rivet 
(4). load = Pr h . 

Taking moments of the unit loads 
about the center of resistance and noting 
that there are two rivets at (a) and two 
at (b) 


M = 2 [(load a) (r.) + ( load b) (r,)| 
M = 2 l(Pr.) (r.) + (Pr,) (r,)| 

M = 2 (Pr 1 . + ( Pr 1 ,) 

= 2 P(rK + F„) 


The load on the rivet at unit radius is: 


P K 

2 (r 1 ■ + r 1 ,) 

The load on the rivet (a) is the 
maximum load and is: 


AVIATION, May. 1942 




Above: The Final Assembly Depart- 
ment of the Curtiss- Wright Corpora- 
tion where engine controls are hooked 
up to the cockpit and fuel lines to 
tanks and gauges. 


motors through fast flights and gruelling combat. Engineers 
who write specifications figure in the terrific torture those oil 
lines must take in stride. 

Ohio Seamless Tubing is used in many airplane parts. For 
use in oil lines tubing must be ductile— and at the same time 
tough enough to weather tremendous vibration and strain. A 
non-oxidized, bright finish, controlled temperature annealed 
tubing is used. Military specifications state that materials 
shall be straight, smooth, clean and free from S' 
grooves, laminations, slivers, pits, and other injurious defects. 

For the manufacture of war plane parts — as for peacetime 
industry— Ohio Seamless Tubing is furnished in many types 
and grades of steel and alloys, in a wide variety of gauges, 
lengths and finishes. 

SEAMLESS TUBE COMPANY 


OHIO 


TSSE 


1 , OHIO 


p Mr - 

* 2 (i«. + r> t ) 

The expression 2 (»•*„ + r 1 ,) repre- 
sents the sum of the squares of the dis- 
tance of the rivets from the center of 
resistance of the group. This term is 
often referred to as the “inertia” of the 
rivet group. This phraseology is not 
correct however, since the inertia of an 
area is given by the expression : 

S (A i yf + As yf, etc.) 
where y , y„ etc. are the distances from 
the center of resistance of the total 
area to the centroids of each of the com- 
ponent areas making up that total. The 
location of the center of resistance and 
the determination of the moment of in- 
ertia of rivet groups is explained below. 

CENTER OF RESISTANCE 

The location of the center of resist- 
ance of a number of rivets comprising 
a rivet group is required for the deter- 
mination of the maximum load applied 
to any one of the rivets. If the re- 
sultant load on the rivet group passes 
through the center of resistance, it is 
customary to assume that all rivets are 
equally stressed. If the resultant load 
does not pass through the center of re- 
sistance. the stress on all of the rivets 
is not the same, and the load on any 
rivet must be determined as explained 
in Part I. 

If all of the rivets in any group arc 
of the same material, the center of re- 
sistance coincides with the centroid of 
the total cross-sectional area of the 
rivets. Such a centroid can be found 
by the same method as for finding the 
centroid of any area which is made up 
of a number of elementary parts. How- 
ever. if all rivets of the group are of the 
same diameter, and consequently the 
same area, it is more convenient to rep- 
resent the area of each rivet as a unit 
In a similar manner the total area of 
the rivet group is represented by the 
total number of unit areas comprising 
the group. The centroid is then found 
in the same manner as though the ac- 
tual cross-sectional areas of the rivets 
were being used. (See Fig. 3.) 

A = 3 + 2 + 1 = 6 
fte = (3 X 0) + (2 X .75) + (1 X 1.5) 
<ii = 0 + 1.5 + 1.5 = 3 
x - .5 

This method of solution eliminates 
the necessity of computing the actual 
areas of the rivets and performing com- 
putations involving decimal fractions. 
As a result, greater accuracy is ob- 
tained. and less time and effort are 
required. 

In many cases two or more different 
sizes of rivets are used in the same 
rivet group. The center of resistance or 
centroid of such groups can be deter- 
mined by the same method as previously 
described if the areas of each of the 



Pig. 3. Finding the centroid. 

rivets are represented in terms of the 
area of one size of rivet making up the 
group. For example, in a group of 
rivets including both A and i rivets, the 
area of each J rivet can be represented 
in terms of the area of one A rivet. 

Since the cross-sectional area of the 
round shank of the rivet is proportional 
to the square of its diameter, the area 
of each } rivet is represented as follows : 
Area 1 rivet (4/16) s 
Area A rivet = (3/16) ! " 

limes tlie area of one A 


Or. if the i rivet is used as a basis 
of comparison. 

Area A rivet 

-j^- times the area of one i rivet. 

(See Fig. 4.) 



Fig. 4. Finding the areas of rivets. 


I Alum. Alloy rivet equivalent to I — I 


A Alum. Alloy rivet 

Equivalent A = (3 X 1) + ( 2 X -qp ) + 

(“’) 

= 3 + 3.58 + 1.78 = 8.34 - 
A Alum. Alloy Rivets 

8.34* = (3 X 1 X 0) + 2 X ~-X .75) + 


(1X-J-X 1.5) = 0 + 2.67 + 2.67 = 5.34 

If the rivets comprising the group are 
not all made of the same material, as 
for instance, in a joint using both steel 


and aluminum alloy rivets, the center of 
resistance of the group is not at the 
centroid of the area of the rivets. In- 
stead, the center of resistance coincides 
with a point which would be the centroid 
of the total area if all rivets were ex- 
pressed as areas which have been modi- 
fied so as to take account of the differ- 
ence in moduli of elasticity of the metals 
used for the rivets in the joint. It is 
shown in a later section that in a joint 
using both steel and aluminum alloy 
rivets, the ratio of the load (or resist- 
ance from) a steel rivet to that of an 
aluminum alloy is the same as the ratio 
of their moduli of elasticity in shear 
(also called moduli of rigidity). The 
modulus of elasticity in shear for steel 
is 11,000,000 lb. per sq.in., and for 
either aluminum or any of the aluminum 
alloys is 3,800,000 lb. per sq.in. 

B. (Steel) _ t 11,000,000 
B. (Alum. Alloy) ” 3,800,000 = 

Since the ratio of these two values is 
the same as the ratio of the ordinary 
tension moduli of elasticity of the two 
materials and the latter values are more 
easily obtained and remembered, the 
tension moduli of the metals, rather 
than the shear moduli (modulus of 
rigidity) are used. 


fi, (Alum. Alloy) 10,300,000 


Thus, for a joint which consists of 
rivets, all of the same size but some 
made from steel and some made from 
aluminum allov, the center resistance of 
the group coincides with the centroid of 
an equivalent, total cross sectional area 
in which the area represented by each 
steel rivet is replaced by an equivalent 
area of aluminum alloy which is 2.8 times 
as large as the actual area of the steel 
rivet. In other words, each steel rivet 
is assumed to be replaced by 2.8 alu- 
minum alloy rivets of the same size. 
(See Fig. 5.) 


1 Dia. Steel Rivet equivalent to (2.8) i Alum. 
Alloy rivets 

Equivalent A = 3 + 2 (2.8) + 1 (2.8) = 

3 -1- 5.6 4- 2.8 = (11.4) 5 Alum. Alloy Riveta 
11.4x = (3 X 0) + (2 X 2. 8 X .75) + 
(IX 2.8 X 1.5) = 0 + 4.2 +4 .2 = 8.4 
* = .736 


If both the size of the rivets and the 
material from which they are made are 



Fig. S. Riveted joint consisting of steel and 
aluminum alloy rivets of the same she. 
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combined effect of botli of these variables 
must be considered. This can be ac- 
complished by an application of the prin- 
ciples outlined above. 

It was assumed in the previous exam- 
ples that all of the rivets in the group 
were critical in shear, and the center of 
resistance was therefore at the centroid 
of the area in all cases where the rivets 
were all made from the same material. 
In some instances, however, the thick- 
ness of the plates is insufficient to 
develop the full shear strength of some 
of the rivets in the joint. This does 
not affect the location of the center of 
resistance of the rivet group if all of 
the rivets are of the same size and made 
from the same material, even though 
the total strength of the joint is reduced. 
However, if some of the rivets are criti- 
cal in shear, and the remaining rivets 
critical in bearing, the center of resist- 
ance must be located by making due 
allowance for the rivets which are criti- 
cal in bearing. This is accomplished 
by using an “effective area" for each 
of the rivets which are critical in bear- 
ing. 

The “effective area” for any such 
rivet is equal to its actual area multi- 
plied by the ratio of its bearing strength 
to its shear strength. Thus, if a joint 
consists of i and A rivets attaching 
two plates of .040 Alclad 24ST to form 
a lap joint is being considered, the center 
of resistance is computed on the basis 
of one A rivet being equivalent to 
= .825 of one A rivet. 

This is trne because the bearing 
strength of A rivets in .040 Alclad 
24ST is only 615 lb., while its shear 
strength is 745 lb. The shear strength 
of the i rivets is 331 lb. and the bearing 
strength in .040 Alclad 24ST is 410 
lb. Consequently, the J 


dvantage i 


s numerically the si 


r effective area 
• as their actual 


In a riveted joint consisting of i 
aluminum alloy rivets and AN3 steel 
bolts (A D), both bearing in .072 
Alclad 24ST plates, the J bearing. As 
a result, the area of the steel bolts are 
represented by only = .527 = 52.7 
percent of their actual area, since the 
bearing strength is onlv 1 107 lb. whereas 
the strength in shear is 2126 lb. 

MOMENT OF INERTIA 
The polar moment of inertia of any 
area with respect to an ajtis perpendicular 
to the plane of the area is stated mathe- 
matically by the expression f*d A , 
where (r) is the distance from the 
center of the element area (d*) to the 
axis with respect to which the moment 



alterna 


ity of computing the actual areas of 
s and performing computations 
» decimal fractions. As a re- 
mit, greater* accuracy is obtained and 
e and effort is required. In 


id in the torsion formula ~ 
torsional shear load (lb.) on 
located at (r) inches from the 
resistance. (See Fig. 6.) 
the location of the 


ingular 


mined. If the entire area is made up of 

the case of a rivet group, the moment 
of inertia is more conveniently calcu- 
lated by the use of the parallel axis 
theorem. In such cases, the moment 
of inertia is defined by the expression 
1, = (.1. + Ar). where (/.) is the 
polar moment of inertia of the cross- 
sectional area of each rivet with respect 

cides with the longitudinal axis of the 
rivet shank), ( A ) is the cross-sectional 
area of the rivet, and (r) is the dis- 
tance from the centroidal axis or center 
of the rivet to the center of resistance 
of the rivet group. The moment of 
inertia of each rivet about its own 
centroidal axis (/.) is of negligible im- 
portance and is usually neglected. As 
a result, the expression /, = (r*. A, + 
r*» Au. etc.) can be used to compute the 
moment of inertia of the rivet group. 
This quantity, when substituted in the 
torsion formula -y , gives the torsional 
shear stress (lb. per sq.in.) on the rivet 


rtical, it 

nt to compute the value of r* 
the dimensions on the drawing, 
ension (r) corresponds to the 
lgth of the hypotenuse of a right tri- 
gle which has two legs (.r) and (v) 
;hes long. By the Pythagorean 


Ei J = Ir'+!|i ! = 4(3’) + 4(4*) - 
4(9) + 4(16) = 36 x 64 = 100 
If all rivets in the group are not of 
the same diameter, and consequently the 

be determined by the same method as 
previously described, provided that the 
area of each of the rivets is represented 
.in terms of the area of one size of rivet 
making up the group. For example, in 
a group of rivets including both A and 
j rivets, the area of each i rivet is 
represented in terms of the area of one 
A rivet, the equivalence factor being 
the ratio of their areas, or 16/9 as 
Center of Resistance. 


If t 




4 all made of the 


: using bi 


roup 


i rep- 


;roup 


involv 


rtical analysis of a riv 




„ — of dealing 

with the actual areas of the various 
rivets, the area of each rivet is repre- 
sented as a unit or multiple of some 
unit. This is the same procedure as 
described previously in the paragraphs 
entitled, Center of Resistance. 

For example, if all of the rivets of 
the group are made from the same mate- 
rial and the same diameter, the “inertia” 
of the group can be written (r\ + r 1 ,, 
etc.) This quantity is not actually the 
moment of inertia of the rivet group as 
actual areas are not involved. 


by an equivalent area of aluminum alloy 
which is 2.8 times as large as the actual 
area of the steel rivet. In other words, 
each steel rivet is assumed to be replaced 
by 2.8 aluminum alloy rivets of the same 

If both the size of the rivets and the 
materials from which they are made arc 
not the same throughout the joint, the 
combined effect of both of these vari- 
ables must be considered. This can be 
accomplished by an application of the 
principles outlined above. 

It was assumed in the previous ex- 
ample that all of the rivets in the group 
were critical in shear, and the moment 
of inertia was therefore calculated on 
the basis of the cross-sectional areas of 
the rivets. In some instances, however, 
the thickness of the plates are insuffi- 
cient to develop the full shear strength 
of some of the rivets in the joint, and 
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The dramatic pioneering of America's Merchant Marine 
of the Air is a saga of bold vision, expert operations and 
painstaking, maintenance. "We have used Snap-on Tools 
with confidence and satisfaction since the earliest days 
of our service,” say Pan American's maintenance super- 
intendents. "We're averaging 98.62% of schedule com- 
pletion, on a 77,854-mile system, and dependable tools 
are as essential to such a rec- 
ord as expert pilots. In the 
shops of both seadromes and 
airports, our mechanics praise 
Snap-ons for ease of handling, 
working-speed, accuracy and 
long life." 


Thus another 
famed air-line 
testifies to the 
high quality of 
Snap-on tools . . . 
as dependable in 
aviation as in the 

industrial fields 
where "Snap-on” 
has been a name for tool-leadership for 22 years. 3,000 
Snap-on tools and direct to you service are conveniently 
near you from 35 factory branches throughout America. 
Write for catalog and full information . . . 


Snap-on 

Tools 
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consequently the inertia of the rivet 
group should be reduced. This is ac- 
complished by using an effective area” 
for each of the rivets which is critical 
in bearing. The effective area for any 
such rivet is equal to its actual area 
multiplied bv the ratio of its bearing 
strength to its shear strength. 

The parallel axis theorem, as stated 
previously, is a convenient tool to use 
when calculating the moment of inertia 
of rivet groups. Using this formula it 
is possible to determine the inertia of 
the group by employing the same dimen- 
sions used in calculating the position of 
the center of resistance. In this way the 
process of computing the distance from 
the center of resistance to each of the 
rivets is eliminated. 1 he resulting sav- 
ing in time and effort is apparent by 
an examination of the following example 
which is solved in two ways. (See 
Fig. 7.) 






TORSIONAL MOMENT 

The application of the derived formula 
for determining the rivet load due to the 
action of a torsional moment on a rivet 
group is shown by the following ex- 
amples. For simplicity, the first exam- 
ple is chosen with all rivets of the same 
size and material. Exceptions to the 
case are considered later. (Sec Fig. 8.) 
M = 100 x 0 = 100 in. lb. 

/ - 2 (1’ + 2=) = 10 



Fig. 7. Parallel ash theprem lor calculating 


=3+2+l=6 
= 3 (0) + 2 (.75) + 1 (1.5) 
= 0 + 1.5 + 1.5 =3 


- I- by the use of the parallel axis theorem: 

S i 5 = 3 (0)’ + 2 (.75)= + 

1 (15)’ - B (»)* 

- 3 (0) + 2 (5625) + 

= 1 (2.25) - 6 (.25) 

= 0 + 1.125 + 2.25 - 1.5 = 1,875 
2 x : without the use of the parallel axis theorem 
21- 3(.50)> + 2(.75 - .50)* + 

1(1.50 - .50)* 

= 3(50)* + 2(.25)* + 1(1.00)’ 

= 3(.25) + 2(.0625) + 1(1.00) = 

.75 + .125 + 1.00 = 1.875 
2 »* = 2(D* + 2(5)’ 

= 2(1) + 2(.25) =■ 2.50 


In many joints, two or more different 

group. In these cases the assumption 
that the load on any rivet is proportional 
to its distance from the center of re- 
sistance is no longer valid. However, 
if the rivets comprising the group are 
all made of the same material, the stress 
on the rivets remain proportional to the 
distance from the center of resistance. 
Since the load on the rivet is the prod- 
uct of the stress and the area, the load 
on the rivet can be determined by a 
reasonably simple additional calculation. 
(See Fig. 9.) 

M = lflOX 6 - 600 in. lb. 

Area of one i rivet equals-^- times the area 


of one A rivet 
/ - 2 |1 (1)’ + (2")| 
- 2(1 + 7.11) - 16.22 
_ Mr, _ 000x 1 = , 


,31 ,b. 

I f the rivets comprising the group arc 
not all made of the same material, as 
lor instance, in a joint using both steel 
and aluminum alloy rivets, the assump- 
tion that the load on any rivet is pro- 
portional to its distance from the center 
of resistance is no longer valid. Since 
stress is proportional to strain, if Un- 
proportional limit of the material is not 
exceeded, the stress on any rivet will 
be dependent upon the shear modulus 
of elasticity of the rivet material as well 
as the distance of the rivet from the 
centroid. This is true because all rivets 
at a given distance from the center of 
resistance must he strained an equal 
amount. To fulfill this requirement, the 
steel rivets must be more highly stressed 
than the aluminum alloy rivets, the 
actual ratio of the stress being the same 
as the ratio of their shear moduli of 
elasticity. (See Fig. 10.) This ratio is 



rith rivets of <fif- 


2.8 as shown under Center of Resistance 
of rivet groups. 

M = 100 X 6 = 600 in. lb. 

Area of one 5 steel equivalent to 2.8 
times the area of one ) Aluminum Alloy 


= 1.875 + 2.50 = 4.375 
The great advantage in using the par- 
allel axis theorem is realized in pre- 
liminary design, where rivets are added 
to or subtracted from a joint until a 
satisfactory joint is derived. By use of 
the parallel axis relationship, it is pos- 
sible to determine the new value of the 
moment of inertia after each change 
with a minimum of computation. If new 
distances for each rivet are computed, 
and computations performed without use 
of the parallel axis theorem, the labor 
involved becomes considerable. 





2 11(1)’ + 2.8 (2)’l 
2 (1 + 11.2) -= 24.4 


Mr, 600x1 
/ " 24.4 


= 24.9 lb. 


P,. (2 .8)^!= (2.8)?^- 2 . 1381b. 

RIVET GROUPS UNDER DIRECT LOAD 
AND TORSIONAL MOMENT 


The previously described methods of 
analysis are applicable to rivet groups 
which are either centrally loaded so 
that the resultant of the applied load 
acts through the center of resistance of 
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analytical methods in determining resultant 
loads on any rivet. 


the rivet group, or loaded by a couple 
so that the rivet group is subjected to a 
torsional moment only, unaccompanied 
by any load tending to cause translation. 
Such cases as these do occur separately, 
but more often the resultant of the ap- 
plied loads does not pass through the 
center of resistance of the rivet group, 
and as a consequence, the joint is sub- 
jected to a combination of a central 
load and a couple. It should be noted 
that any load which is not a central 
load can always be replaced by a central 
load of equal magnitude together with 
a couple whose magnitude is equal to 
the product of the force and the per- 
pendicular distance from the line of 
action of the force to the center of re- 
sistance of the rivet group. 

To find a load on any rivet in a rivet 
group which is subjected to both a 
direct load and a torsional moment, the 
load on the rivet due to each of these 
loadings is computed and from these the 
resultant load on the rivet is determined. 

In determining the resultant load on 
any rivet, it is possible to use either 
graphical or mathematical (analytical) 
methods of solution. Both methods will 
be explained inasmuch as neither can 
be said to be the more practical. In 

many cases a combination of the two 
methods will prove useful. (See Figs. 
11, 12, 13, 14, IS, 16.) 

Applied Moment = 1000 X 1.6 = - 1600 in. lb. 

I f = fc 4{5 3 ) = 4 X 25 = 100 

These two components of the result- 
ant rivet load are combined vectorially 
to obtain the maximum resultant rivet 
load. In most cases the most highly 
loaded rivet can be selected by in- 
spection, and the resultant load on only 
this rivet is determined. However, it 
is advisable to compute the resultant 
ioad on all rivets (Fig. 12) in the group 
which might possibly be critical to in- 
sure that the maximum load on any 
rivet is determined. 

It should not be assumed that all of 
the diagrams shown are actually re- 
quired to solve the given problem. For 
explanation each separate operation is 
illustrated, but in a practical solution 


all operations are included on a single 
diagram. 

For convenience, the applied load of 
1.000 lb. may be resolved into its vertical 
and horizontal components and applied 
at the center of resistance of the rivet 
group. The couple tending to cause 
rotation about the center of resistance. 


is computed by using these components 
of the applied load rather than the force 
itself. For this computation the two 
components can be assumed to act at 
any point along the line of action of the 

For simplicity, the point at which the 
(Tin'll to page 260) 
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DYNAMIC 
BALANCING 
Of Propellers 



By E. KRONAUER 


A dynamic balancing device ter special investigations 
on finished, ready for service propellers. 


T hough accurate static 

balancing is quite adequate for prac- 
tical requirements, a dynamic balancing 
plant of perfect aerodynamic design has 
been constructed by Escher Wyss for 
special investigation work on propellers. 
The undisturbed onflow thereby ob- 
tained. combined with direct observa- 
tion of the entire course of oscillation 
and the phases — instead of the method 
hitherto in use of determining mean 
value — provides refined means en- 
abling dynamic unbalance to be reliably 
ascertained. The balancing plants hith- 
erto in use embody certain sources of 
error in their construction, a fact which 
has been proved by means of compara- 
tive tests carried out with the new plant, 
in which a free outflow of air, as also 
an artificially impeded flow, were em- 
ployed. 

Whereas mechanical unbalance in pro- 
pellers is caused by slight differences 
in weight, axial position and the paths 


of the centers of gravity of the blades, 
aerodynamic unbalance is a result of 
inequalities in the air pressure. It may 
be of the same magnitude as the me- 
chanical unbalance, and is caused: 

1. By the propeller itself, by slight 
differences in pitch and shape of blades, 
etc. It is only by dynamic balancing in 
a vacuum chamber that this kind of 
unbalance is distinguishable from the 
mechanical. It is, however, unnecessary 
to go so far, for smooth running re- 
quires that unbalance be eliminated 
altogether, no matter whether it origi- 
nates from air or centrifugal forces. This 
aerodynamic unbalance of the first kind, 
together with the mechanical, produces 
in terms of time a sine-formed oscilla- 
tion as depicted in Fig. 1. 

2. By the surroundings. If there 
are obstacles to impede the airflow, not 
only will eddies be formed which are 
independent of the number ot revolu- 
tions. but in addition, every time a pro- 


peller blade passes such an obstacle the 
impounded air imparts a thrust to the 
blade, producing for a propeller with 
n-blades an n-fold harmonic oscillation, 
ns depicted hi Fig. 2. In reality the 
sum of the two oscillations yields the 
resultant shown in Figs. 3 and 4. This 
is the picture which appears on the 
17x20 cm. 'frosted-glass screen of the 
optical oscillation indicator (Fig. 5). 
The source of illumination Q sends 
a beam of light L through a system of 
lenses S and and an aperture B on to 
the two small mirrors M which split the 
beam into two parts to which oscillations 
arc imparted by the two sprung bearings 
A influencing the two mirrors. By 
means of a turning polygon-shaped mir- 
ror P driven by the propeller shaft the 
oscillating beams of light are horizon- 
tally separated in function of the time 
and projected on to a frosted-glass 
screen. Each abscissa shown on the 
latter (e.g. position of the maximum a 
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pONNEY 15° Angle Box Wrenches are ideal 
^ for practically every nut turning job in close 
quarters and particularly where overhead clear- 
ance is low. 

Drop forged of Bonaloy Steel and carefully heat 
treated, they are made in both long and short types. 
Handles are long, thin and oval-shaped permitting 
a firm, comfortable grip and extreme leverage. 
Sharp edges have been eliminated. Box walls are 
thin but of exceptional strength. They have clean, 
accurately broached double hexagon openings — 
a different size in each end — that grip the nut or 
bolt firmly. 


The short type is made with four different com- 
binations of openings — openings range from s /i6" 
to 9 /i6” — with lengths from 4” to 5% depending 
upon the size of the openings. 

The long type is made with twenty different com- 
binations of openings ranging from 3 /g" to 1 7 /i6" 
and varying in length from 1^/i' to 1 8" depending 
upon the size of the opening. 

They may be purchased singly or in complete 
sets to meet individual needs. Your local jobber 
will be glad to give you full information about 
Bonney 15° Angle Box Wrenches and the com- 
plete line of Bonney Tools or write for catalog 
showing the full fine. 


Bonney Forge 6* Tool Works, Allentown, p a . 


In Canada — Gray-Bonney Tool Co., Ltd., Toronto Export Office — 38 Pearl St., New York, N. Y. 

Stocked by Leading Jobbers Everywhere 
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for an angle of rotation 9 in Fig. 3) 
corresponds to a definite angle setting 
of the graduated disc N of shaft W 
and thus of the propeller itself. It is 
evident that particularly the moving 

constructed with the utmost precision. 

It is not difficult to read off on the 
frosted-glass screen the desired sine-line 
(the broken line in Fig. 3) as well as 
the position 9 ( = abscissa) and ampli- 
tude a of the highest point — provided 
the disturbance amplitude b is small. 

When the usual type of testing plant 
for steam turbine rotors (Fig. 2) is 
employed for propellers, the airflow is 
greatly impeded, thus producing a high 
disturbance amplitude b. The new de- 
sign, however, embodies a long, project- 
ing nose similar to the bow and engine- 
cowl of an aircraft; the propeller is not 
mounted between two bearings but is 
overhung on one side. It is thus pos- 
sible greatly to reduce the disturbance 
amplitude b (Fig. 2). 

Hie combined oscillation in Fig. 3 is 
of the following form : 





is free, B fixed, but both can turn 
around axes perpendicular to the plane 
of the drawing. We shall disregard the 
gyroscopic action, for this only produces 
forces acting on the bearing perpendic- 
ular to the plane of the drawing, 
mrof' • costal are- the projections on this 
plane of the centrifugal forces caused 
by the two additional masses m produc- 
ing artificial unbalance. If ©,, is the 
moment of mass inertia in respect of the 
vertical axis through B (independent 
of the rotation of the propeller), and 



= the horizontal angle of displace- 
tioned above), 

« “ I y the angular velocity of 
then with l * the following 


Integration now yields the real forced 
oscillation 

III rd ur 

1,8 “ - 

. (I)* . cos ut— «) 

The phase of this oscillation is the 
angle by which the heavy spot m (Fig. 
8) is in advance of the high spot P. 
Here 

* “ 8 , («> - *•) 

Special case 1, Resonance. The reso- 
( T urn lo page 244) 
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Pioneer Parachutes are on the “ad- 
vance front line” in America's fight for 
Victory. Flyers and paratroopers 
confidently place their faith in our 
'chutes. Army and Navy Officials are 
placing their faith in the Pioneer 
Parachute Company, knowing that our 
vast resources, and our ability to 
produce are at their beck and call. 
A loyal organization of men and 
women are working 24 hours a day 
establishing unprecedented pro- 
duction records. ''Availability, 
dependability and safety' ' are Pioneer's 
by-words in America's fight for Victory. 


. ■ 
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Charting 

Aircraft 

Stability 

In this second part- the use 
of the stability chart is 
demonstrated in its applica- 
tion to dynamic longitudinal 
stability. 



By COURTLAND D. 
PERKINS. Wright Field 


where X., X;, X., X., are roots of the stability 
qunrtic AX* + -f CX- + Z)X + 5 = 0 
The coefficients of this qttartic are 
functions of the non-dimensional stabil- 
ity derivatives as follows: 


T HE DEVELOPMENT of a chart 
for the graphical solution of air- 
craft dynamic stability and for portray- 
ing the trends of dynamic motion with 
design change was discussed in an 
article which appeared in the March 
issue of Aviation. It was shown in this 
article how the chart was developed 
and the way it could be used to ad- 
vantage by anyone interested in the 
dynamic power-off. uncontrolled mo- 
tion of any flying configuration. 

In the article referred to, the use 
of the chart was demonstrated in its 
application to lateral stability. The 
"spiral'' and "oscillatory" mode solu- 
tions were found for a particular air- 
plane and the effect of design changes 
on these inodes noted. The use of this 
chart is of course perfectly general and 
by no means restricted to a study of 
lateral motion. In this article the, use 
of this method will be demonstrated in 
us application to longitudinal dynamic 
stability. 

The development of the longitudinal 
equations of motion will not be gone 
into as this can be found at great length 
in the literature. The equations will be 
presented only in their developed form 
ready for solution, 

Each component of longitudinal mo- 
tion varies with time according to: 
u, ic, or 9 = Ci t tu + CV ,:l + (>»” + 
CW“ 


— '«*«) + u”lu 
•■(*• + ») 


(!'--) 


Now by assuming the variation of 
pitching moment with forward speed to 
be zero (m = 0) and that 0 = 0 we can 
rewrite the coefficients of the quartic 





The following terminology is used 
throughout : 

dC. rfCt AUoj' _ (d£j.\ -5 1 

da da Iu ' -Sc \ da ) . A' r 

(>-£) 

dCi. _ 5.7 _ 

da ~ A7 “ ~ pSl 
1 + xR 

d£o = dCz _ jn_ 

"da L da T “ pSi* 

reft 

C„ - Co. + ^ " Ti 7a 

*» " V Cu (V + A’l 


L — overall length in feet 
U’f = max. fuselage width in feet 
•S' = wing area in square feet 

- = air density in slugs per cubic feet 

r = airplane efficiency factor 

.S' = horizontal tail area in square feel 

n- = tail efficiency 

It = aspect ratio 

C .= .04 

x..= horizontal distance from c.g. to aero- 
/ = distance from c.g. to elevator hinge line 
k v = radius of gyration about the lateral 
it = velocity along the x axis in feet per 
in — velocity along the z axis in feet per 

8 = angle of pitch in radians - 
m = airplane relative density factor 
r = airplane time constant 
All the values necessary for deter- 
i-ination of the qttartic coefficients can 
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be obtained from the ordinary wind 
tunnel, except »i„. The tail damping 
coefficient, as m, is often called, can be 
calculated quite readily and should not 
involve too great an error. Once the 
coefficients are determined the problem 
then is to solve the stability quartic. 

The graphical method for solving a 
quartic equation was gone into in great 
detail in the previous article, so will 
not be dwelt on to any great length 
now. Suffice it to say that we assume 
the quartic can be broken down into 
two quadratics (X" + n,X + b,) (X" + 
a*X + b 9 ) =: 0. By expanding these 
quadratics and equating coefficients 
with the quartic we eventually get two 
equations : 



Plotting these equations for values 
of a and 6 we get curves the two iifter- 

(di6i) and (fl-fi-) which when substi- 
tuted into the quadratics yield the solu- 


2 *V (y) ~ *■' 

“ 5 *^00 “ 

These arc the four roots oi die quartic 
equation sought for. A chart has been 
developed on which not only the solu- 
tions of the quartics can be obtained, 
hut which determines the character of 
the motion immediately. The chart is 
shown in Fig. 1. The ordinates are 
values of a while the abscissa are val- 
ues of b. A parabola a’ = 4b is the 
boundary between oscillatory motion 
and pure convergence or divergence. 
On this chart we can immediately plot 
curves of constant period and damping. 



bolas about the positive b axis while 
curves of constant damping are straight 
lines parallel to the b axis. Damping is 
improved as we move away from the b 
axis while the period is shortened as 
we move away from the oscillatory 
boundary. 


Lines of constant period and damp- 
ing are shown in nondimensional time 
units. To convert to seconds it is neces- 
sary to multiply by the time con- 



The use of this chart will be demon- 
strated as a method for picturing how 
various basic design changes effect 
the longitudinal motion of an air- 
plane. To do this, a particular airplane 
is assumed and its motion found by 
the chart. Then each parameter having 
sonic effect on the longitudinal motion 
will be varied slowly one at a time and 
the new solutions plotted on the chart. 
A trace of the solution variation with 
change in parameter will then give a 
picture oi the effect of this parameter 
hi the motion of this airplane. 

The assumed airplane will have the 
following characteristics : 

W = 7680 lb. r = 2.01 jr 7 

S = 384 sq. ft. L -49 ft. 

W/S- 20 h =10 ft. 





I = 20 ft. 

I/c =2.5 
u = 13.08 

The motion will first be solved for 
this airplane when trimmed to fly at a 
lift coefficient of Ci. = 1. The coeffi- 
cients of the quartic for this config- 


E = 3.78 

The graphical solution for the quartic 
with the above coefficients, is shown in 
Fig. 1. We find the two solutions are 
both in the oscillatory region. One 
solution is in the convergent oscillatory 
region at a = 3.369 and b = 10.125. 
This gives at once a period of 2.3 units 
and a time to damp to one-half ampli- 
tude of 4.1 units. To convert to seconds 
multiply by the non-dimensional time 
constant t — 2.01 giving a period of 
4.62 sec. and a time to damp to one-half 
amplitude of 8.25 sec. The second solu- 
tion is very close to the border be- 
tween the two oscillatory regions. It 
falls just into the undamped region 
and this made is therefore unstable. 
The solution falls at a = —.019 and 
b = .373, giving a period of 10.8 units 
and a time to double amplitude of 70 
units. This, when converted to seconds, 
yields a period of 21.7 sec. and a time 
to double amplitude of 141 sec. ■ 

From these solutions it can be seeli 
that there are two oscillatory modes 
(Turn to page 256) 
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Design Charts for 
Tubes Subjected to Torsion 


This is second in a series of articles on design charts for 
tubular members by Mr. Clayton. In the April issue of 
Aviation there appeared design charts for tubes subjected 
to bending. The use of charts for determining safe wall 
thickness of tubes subjected to torsional shear is described 
in the following. 

By WALTER C. CLAYTON 


M ethods similar to those 

used in preparing stress analysis 
charts for tubes subjected to bending 
are applied herein to obtain design charts 
tor tubes subjected to torsional shear. 
In this discussion relating to torsion the 
terminology used is as follows : 

D = Outside diameter of tube. 
d = Inside diameter of tube. 

Fsr ** Modulus of rupture is torsion. 

L — Length of tube. 

IMS) = Margin of Safety = - I 



phi *= Pounds per square inch. 



T ~ Torsional moment for which tube is 


is somewhat complicated by the fact that 
the torsional modulus of rupture is not 
only a function of y but also a function 
of g- The reasons for y- entering info 
the torsion problem and not into the 
bending problem may not at first seem 
obvious. The explanation is to be found 
in the type of buckling that takes place 
in the tube wall. When subjected to 
bending, it is on the compression side 
of the tube that the.buckling takes place. 
The tension side does not buckle. When 
a member subjected to compression 
buckles, the wall failure manifests itself 
in a number of diamond shaped wrinkles 
or folds somewhat similar to the folds 


in the bellows of an accordion or con- 
certina. A longer member subjected to 
bending or compression has more waves 
or wrinkles in its wall due to the in- 
creased length, but they are of the same 
shape and size, hence the buckling of 
the wall is not a function of tube length. 
When the tube is subjected to torsion, 
these wrinkles or waves spiral around 
the tube. In a longer tube subjected to 
torsion, the wrinkles are not more nu- 
merous but are longer, hence the buck- 
ling of a tube in torsion is a function 
of length. 

The above can be demonstrated by 
rolling a sheet of paper into a tube, 
placing one end on a table and striking 
the other end with his hand, thus sub- 
jecting the tube to compression. The 
diamond shaped wrinkles can be clearly 
seen. To illustrate the case of torsion, 
wrap the paper around two spools, one 
at each end. By grasping the tube at 
each end it can be subjected to torsion 
clearly showing the spiral wrinkles. 

Fig. 4-22 of ANC-5 is reproduced 
herein as Fig. 5* It will be noted that 
the torsional modulus of rupture is ex- 
pressed as a function of the ultimate 
tensile strength. The bending charts, f 
Figs. 3 and 4, were obtained by multi- 
plying the ordinates of the curves of 
Fig. 1 by the ordinates of the curves 
of Fig. 2. In a like manner, Figs. 6 
and 7 have been obtained by multiplying 
the ordinates of Fig. 5 by twice the 


Fig. 5*. Torsional Modulus o I Rupture — Round Alloy Steel Tubing 



i function of the 


4-20 of ANC-5 contains a family of 
curves from which the bending modulus 
of rupture for steel tubes can be deter- 
mined. From Fig. 4-22 it is possible 
to similarly determine the torsional mo- 
dulus of rupture of steel tubes. The 
problem of the tube subjected to torsion 
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NEW! SMALLEST IMPACT TYPE PNEUMATIC WRENCH 



FAST APPLICATION AND REMOVAL 
OF NUTS UP TO 1/4" B OLT SIZE 
Developed For Airplane Industry 

NEW YORK (CP) -Chicago Pneumatic 
Tool Company, manufacturers of the larg- 
est line of impact type pneumatic wrenches, 
announces the development of the smallest 
pneumatic wrench -the CP 337-R. This 
midget among wrenches was designed es- 
pecially for driving elastic stop nuts; the 
angle types for hard-to-get-at places. It 
gTeatly speeds the application or removal 
of nuts up to /*" bolt size. Small enough to 
hold in the palm of the hand and lighter 
than any pneumatic wrench heretofore 
available, the new CP 337-R fits in perfectly 
with the trend to the employment of women 
in the airplane industry. Write for complete 
data on the 337-R and other CP wrenches. 

Chicago Pneumatic 



ALSO: Air Compressors, Electric Tools, Hydraulic 
Aviation Accessories, Diesel Engines, Rock Drills 
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having a length of 40 in. It is de- 
sired to make this tube 4 in. in diam- 
eter. In order to keep the weight 
down, the tube will be heat-treated to 
180,000 psi-ultimate tensile strength. 
H 'anted: (a) The required wall 
thickness for zero margin of safety, 
(b) The margin of safety and the 
stress ratio, assuming that it is de- 
cided to make the wall thickness 0.120. 


D>Fru = (4’) ( 180 , 000 ) = UU17S 

This point is designated as A on Fig. 
». Draw a horizontal line and extend 


at point B. Drop a vertical line from 
B to they scale at C. The value 
of y for point C is 41.3. The required 
wall thickness for zero margin of safety 
■ (D) 4" 

15 ^J-iTs- 0 097 '' 

(b) For a wall thickness of 0.120 in. 
the value of y - =33.3. This 

is point D on the — scale. Draw a 



10 scale. From E draw a horizontal 
line to F on the — scale. Point 
F represents the value of , where 

resisted when the wall thickness is 0.120 
in. Its value is 0.0234. The margin of 
safety is determined as follows: 



IFF tv 


— 1 “ 0.315 = 31.5% 

When the problem involves stress 
ratios, it may be expressed as 



It was pointed out in the previous 
article, that occasionally it became nec- 
essary to determine the bore of the 
cylinder and make the outside diameter 
that which is necessary to insure ade- 
quate strength. In this case we are 
concerned with the inside diameter d 
instead of the outside diameter D. For 
such cases Fig. 7 is used. 


EXAMPLE: 



I r aided : The required wall thickness 
for zero margin of safety. 



iPFtu “ (4*) (180,000) ” 0 0178 

therefore the required I for zero mar- 
gin of safety is^y = 0.090". The 
outside diameter would be 4" + 
2(0.090") = 4.180". 

A minor inconsistency might be 
noted on Fig. 7. We have selected d. 
the inside diameter, and we wish to 
determine I, the wall thickness. To do 
this we must use the ratio y . It there- 
fore becomes necessary to make an esti- 
mate of the outside diameter D. A 
slight error in this regard will have 
only a small effect oh the final results. 
If, however, the ratio of is appreci- 
ably different from that assumed, the 
work should be rechecked. In the case 
above, the value of 



Fig. 8 represents two families of 
curves for use when the tube is to 
be made of aluminum alloy. The family 
nearest the lower left hand corner is 
to be used when the outside diameter 
has been determined. The family near- 
est the upper right hand corner is to 
be used for cylinders where the bor6 
has been determined. The cross scc- ; 
tioning of the chart has been eliminated 
between these two families of curves so 
a= to guard against the wrong scale 
being used. 

In plotting Figs. 6 and 7, the range 

curves in Fig. 6 go down to a y smaller 
than approximately 7) and are not ex- 
tended out beyond a y of 6(1. It will 
be noted that the curves of Fig. 5 from 
which those of Figs. 6 and 7 were de- 
rived extend from — = 2 to y = 75. 
It is felt that the range plotted will 
cover most cases encountered and that 
more was to be gained by plotting this 
range to a larger scale than by plotting 
to a smaller scale in order to include 

the extremities of the range. Fre- 
quently when a smaller y is used, the 
member will be made in the form of a 
solid forging.' Such cases can be solved 
readily, using the following formula: 

The values of Far may be obtained 
from the appropriate tables of AXC-5. 
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Inspection department of a war industry 
plant. Since new fluorescent lighting was 
installed, inspection of small parts has been 
speeded up . . . errors reduced, and produc- 
tion increased. Belter lighting helps workers 
see faster with less fatigue. 


tank for the C~E 


Production Up... Rejects down 
with G-E Fluorescent Lighting! 


T HE aclnal case described above is 
only one among scores of similar 
cases studied by General Electric to 
show specifically what advantages belter 
lighting ... in this case, G-E Fluorescent 
Lighting . . . offers industrial plants. 
War restrictions prevent giving the 
name and location of this factory. 

If vour plant is faced with the problem 
of how to get more and better war pro- 
duction without adding any extra floor 
space, machinery, or workmen, cool 


G-E MAZDA LAMPS 

GENERAL 0 ELECTRIC 

Ttlcule to IhtyAZeA jdrmycA 
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Navy "E" Pennant to Pratt & Whitney 

First presentation for aircraft engine production 


FIRST PRESENTATION for air- 
craft engine production of the Navy "E” 
— the blue and white pennant symboliz- 
ing excellence in production achievement 
— was made to the Pratt and Whitney 
Aircraft Division of the United Aircraft 
Corporation at East Hartford. Conn. 
Rear Admiral John H. Towers, chief 
of the Bureau of Aeronautics, a score 
of top ranking Navy and Army officers, 
officials of the War Production Board 
and representatives of the aircraft in- 
dustry and the company's management 
attended the ceremonies. 

More than fifteen thousand Pratt and 
Whitney workers, whose unflagging ef- 
forts were responsible, according to the 
company officials, for the winning of the 
award, were spectators of the event 
which took place March 23. 1942. Four 
veterans of the company's earliest day- 
now still at work in the plant, were 
selected to receive from Lt. Commander 
It. M. Oliver, Naval aircraft inspector, 
the small buttons bearing the symbolic 
"F." which they accepted on behalf of 
their fellow workers. 

The entire aircraft industry ran take 
pride in the award made to Pratt and 
Whitney, Admiral Towers said in his 
speech that preceded the formal raising 
of the pennant, pointing out that the 
award had been made for services that 
far exceeded any called for in the writ- 
ten contracts. The enthusiastic com- 
ment that had greeted the announce- 
ment of the award to Pratt and Whitney, 
Admiral Towers declared, was proof 
that the Navy’s choice in making its 
first citation in the aviation industry 
had been a popular one. 

"The creation and development of 


any machine so superb as the Pratt and 
Whitney engine entails an unsung saga 
of triumph over the impossible, by skill, 
will and sheer grit." the Admiral said. 
“All of you here on the payroll today 
have had some part in the winning of 
this award." 

“From men like Henry Cudworth. 
Alex Hokanson, Henry Gunberg, Fran- 
cis Downey and the Navy's own J. G. 
McGarvey,” the Admiral said, naming 
the veterans who were to receive the 
“E" buttons for the employee group, 
"down to the youngest trainee on the 
job, each of you can rightfully claim his 
share of the honor, each according to 
his talents, his strength and his will 
to serve.” 

For over 80 years, the Navy “E” has 
been a goal towards which the men and 
officers of the fleet have striven, the Ad- 
miral noted, as a visible reward of their 
excellence and proficiency in special 
fields. Only those ships which attained 
the highest standing in gunnery, navi- 
gation or engineering were awarded 
the "E." and their right to continue 
the possession of the pennant has peri- 
odically to be proven. Two years ago. 
as the national defense program placed 
a greater burden on the civilian firms 
supplying the Navy, the award was 
broadened to include those companies 
which had given outstanding service. 

H. Mansfield Horner.- general man- 
ager of Pratt and Whitney, in making 
the speech of acceptance for the man- 
agement and workers, acknowledged the 
cooperation of the Navy's Bureau of 
Aeronautics and the resident Naval in- 
spector and staff. He added that with- 
out the closest cooperation on the part 


of the vendors and subcontractors of 
Pratt and Whitney, the exacting job of 
meeting the expanding schedules of the 
defense program could not have heen 
accomplished. 

Acknowledgement of the importance 
of the cooperation of the Pratt and 
Whitney workers during the emer- 
gency period was given by the top offi- 
cials of the company, including Fred- 
erick B. Rentschler. chairman of the 
board, and Eugene E. Wilson, presi- 
dent. in a press conference that pre- 
ceded the afternoon’s events. Although 
one of the major worries at the outset of 
their defense expansion had heen 
whether the employees would cooper- 
ate. the management officers agreed 
that the workers had risen to the emer- 
gency in every way possible. 

A fourfold expansion of the Pratt 
and Whitney plant had taken place 
since the beginning of the program, Mr. 
Wilson revealed, while its personnel ex- 
pansion has been sevenfold. The re- 
sulting increase in the monthly produc- 
tion rate has been twelvefold, it was 
stated. Each of these jobs. Mr. Wilson 
stated, was a tremendous accomplish- 
ment. yet they were all worked out in 
the same period of time that the large 
automotive plants required to convert 
their facilities to wartime production. 

The three outstanding companies in 
the automotive field which are now co- 
operating in the production of Pratt and 
Whitney engines arc using engineering 
and production methods which are 
basically the same as those developed 
at their own plant, Mr. Wilson stated, 
giving proof of the essential soundness 
of the methods developed by the Pratt 
and Whitney engineering staff. 

From its beginnings in 1925. the 
company has been closely associated 
with the development of aviation in the 
United States Navy, a brief historical 
note carried in the printed program for 



Navy's " E " Pennant flies above speakers' stand as Rear Admiral 
to workers of Pratt 6 Whitney engine factory o t East Hartford, Conn. 


the Navy award for production achievement os they watched the 
presentation ceremonies. 
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the day, pointed out. The 400 hp. 
Wasp, the first Pratt and Whitney en- 
gine, was designed specifically to meet 
the needs of the Navy for an aircooled 
engine of limited weight, and the success 
of the early Wasps was largely respon- 
sible for the Navy's historic decision 
to standardize on the aircooled engine. 
To keep America ahead in the world- 
wide race for power in the air, Pratt 
and Whitney developed next the higher- 
powered Hornet. These two engine 
types were the basis of a long line of 
notable single-row powerplants. Pratt 
and Whitney followed them by pioneer- 
ing with the development of the two- 
row radial type engines, the Twin 
Wasp, and the Twin Wasp Junior. New- 
est addition to the Pratt and Whitney 
line is the 2000 hp. Double Wasp 

More than a million hours of success- 
ful operation in the Navy service lies 
behind Pratt and Whitney engines, it 
is authoritatively stated. Today they 
are operating from the decks of every 
United States aircraft carrier and from 
the catapults of battleships and cruisers, 
and from Naval bases all over the 
world. 

“Most of America's planes now fight- 
ing in the Pacific area arc powered 
with Pratt and Whitney engines," Ad- 
miral Towers revealed to the crowd 
that watched the Happing blue and 


white pennant rise to the top of the flag 
pole, for the first time in honor of an 
American aircraft firm. 

With that statement the Admiral 
summed up all the reasons why the 
Navy had chosen this traditional method 
to say “Well done, Pratt and Whitney !’’ 

Engine Lab on Wheels 

One of the most valuable items in 
Boeing's large storehouse of aeronauti- 
cal research developments is a solitary 
airplane engine at the Seattle plant that 
roars and roars but never leaves the 
ground. 

It’s a real engine, mounted on a real 
section of airplane wing ; but in place of 
fuselage and tail section, the wing is 
attached to a house. The whole works 
is mounted on wheels and runs on a 
rail, but it doesn’t go anywhere. It just 
runs around in circles. The circle, how- 
ever, stays in the same place. 

The “go-round" house was built to 
test the engine installation of new type 
planes without flying them, and under 
conditions that will take into considera- 
tion the direction the wind is blowing. 
Since the engineers couldn't control the 
wind and couldn't take time to wait for 
it to change direction, they simply set 
the lab on a turntable. If the engine is 
to be tested heading into the wind, as 
on a normal take-off. the laboratory can 





be obligingly trundled around to face the 
proper compass point. 

An important reason for testing the 
engine under ground conditions is that 
an airplane motor is put to its greatest 
strain, normally, during the warm-up 
and the take-off. The way it operates 
and the way it cools can be judged to 
considerable extent, therefore, before 
the engine ever is put in a plane. 

Another reason for ground testing is 
a natural outgrowth of the first. Since, 
with proper facilities, you don't actually 
need to fly an engine to see how it will 
operate during the normal period of 
greatest strain, you can save thousands 
of dollars and weeks of testing time if 
you have completed the warm-up and 
taxiing tests while you are still building 
the rest of the plane. 

Some of the things that can be checkerl 
in the Boeing revolving laboratory are 
oil cooling, fuel flow, exhaust back pres- 
sures, vibration of the engine and the 
propeller, prop clearances and how well 
the heat generated in the cylinders is 
dispelled. More than showing only how 
the engine will operate on the ground, 
the results are a good indication of what 
may be expected in the air, it is said. 

The largest cooling problem is apt to 
be encountered at ground level. In the 
air, for instance, a plane usually cruises 
at from 60 to 70 percent of its engine 
capacity. But on the ground, during 
warmup and takeoff, the engines are 
speeded to full horsepower. In flight, 
the plane sets up its own headwind as 
it hurtles through the air ; on the ground 
there may be no wind, and the tempera- 
ture may be 100 deg. or more. 

The tests are conducted by the 
“flight” crew inside the merry-go- 
round lab. The cabin is sound-proof 
and equipped with instruments just like 
a plane’s cabin, as well as with mano- 
meter boards to measure pressures at 
many points, cameras for recording the 
whole board readings at the same in- 
stant, and other gadgets for getting the 
desired information about what’s going 
on inside the running engine. 
Electrical Tester 


A new production tool invention, the 

Universal Electrical Tester, which re- 
duces the time required to check complex 
electrical installations on various Lock- 
heed planes from 8 or 10 hr. to only 15 
min., is the work of John E. Browne. 
Lockheed plant engineering. While 
working as electrical inspector in pre- 
cision assembly, Browne designed and 
had built by the plant engineering dept.. 
an electrical tester which duplicates 
ship operation of all electrical sub- 
assemblies equipped with plugs, deter- 
mining continuity of circuits, short-cir- 


Use of the Browne electrical circuit 
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The RIGHT connector 

for countless WAR Jm applications 


In addition to inherent flexibility, 
American Flexible Metal Hose and Tubing 
has that rare quality flexibility of application 
which makes inevitable its use in jobs where 
less adaptable flexible connectors cannot sur- 
vive. Plane builders use it to protect aircraft 
radio sets from low tension static interference; 
in the form of parachute rip cord housing it 
guards the lives of our nation’s pilots. Insecti- 
cides sprayed through flexible metal hose pro- 
tect growing plants. Tire recapping machines 
are supplied with live steam. 

And so it is — wherever moving parts of machin- 
ery require connectors to convey steam, water, 
lubricants; wherever gases, liquids, solvents 
must be carried safely without leakage, you 
will find American Flexible Metal Hose. 

In thousands of such duties the products of 
AMERICAN are standing up . . . and speeding 
up, under twenty-four hour punishment. What- 
ever or wherever the job — you will find tough, 
tight, dependable American Metal Hose serving 
and saving. 

SEE ASSEMBLIES ON NEXT PAGE 
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AnacondA 


: K'atcrbUty, Conn. • • Subsidiary of Anaconda Copper Mining Company 

In Canada: Anaconda American Brass Ud., New Toronto Out. 




PLAN EARLY FOR FUTURE PERFORMANCE 
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Basic Facts about 

STAINLESS STEELS 


A STA INLESS STEEL PRIMER 



Electromet 

Ferro-Alloys ©Metals 



Electro Metallurgical Company 
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Efficient Aircraft Print Checking 

This system improves accuracy and serves to coordinate design 
and production problems. 

By EDWIN WALD. & giaearing Department North America., Aircraft Corporation 


THE CHECKING GROUP serves 
principally in a functional capacity. 
Tracings which arc to be looked over 
by a member of the checking depart- 
ment are routed through the printing 
department and a special check print is 
made. Generally, on new tracings, a 
number of check prints pertaining to a 
specific assembly in the airplane are 
grouped under one job. A checker is 
assigned the job and he goes through 
each print in detail determining what 
corrections should be made. The check 
prints are then returned to the drafts- 
men or designers who made the trac- 
ings and the checker's recommendations 

rected without question, but. problems 
of an intricate nature may or may not 
be worked out in complete accordance 
with the checker’s recommendations, 
When the tracing has been corrected, 
it is reviewed and signed by the checker 
and passed on to his supervisor for ap- 

The checking routine can be broken 
down into a few major approaches on 
the basis of the fact that several types 
of tracings pass through the group. 
They are redrawn tracings, redrawn 
and revised ; revised ; and new tracings. 

When an old tracing is redrawn, the 
new tracing is checked to see that it is 
identical with the obsolete one. An 
effective check is accomplished by check- 
ing off each item considered with a 
colored pencil. Correct items on the 
check print (from the new tracing) are 
lined out in yellow, incorrect items are 
noted in red. Further, the obsolete 
tracing can be checked lightly with red. 

A tracing which has been redrawn 
and revised receives the same considera- 
tion as a tracing which has been re- 
drawn without change with the excep- 
tion that the revisions are looked into 
and correlated with all parts affected. 
Revisions are largely checked against 
engineering orders or drawings change 
requests which have accumulated. Any 
discrepancies or weaknesses are pointed 
out on the check print before it is re- 
turned. In the case of tracings which 
have been revised without being re- 
drawn, a check print may not be made 
and corrections are noted on a piece of 
paper which can be clipped to the trac- 
ing. Special attention is given to shop 
practice so that the revised print will 


cause a minimum of change in the pro- 
duction of the 'part or parts shown on 
the print. 

Often new tracing are an adaption of 
similar parts, however, the work must 
be thoroughly looked into. Essentially 
the tracing is checked against existing 
information. That information is in 
several forms. 

ALL RELATED PRINTS CHECKED 

Often design layouts are available 
which give sufficient information to es- 
tablish a partial check. However a 
completely satisfactory check is not 
achieved until the new print has been 
checked against all other available prints 
describing parts near or attached to the 
part under consideration. When the 
new print is checked against existing 
prints the fact is established that the 
part will fit and operate satisfactorily 
as far as dimensional considerations are 

There are a number of considerations 
involved besides purely dimensional 



desired precision of results and increas- 
ing cost and difficulty of production 
operations: the effect of the tolerances 
on the fit and operation of the parts; 
proper dimensioning to reduce piling up 
of tolerances ; and a consideration of the 
nature of the machining operation both 
in the manner of dimensioning and in 
the designation of the tolerances. 

Attention is given to the design of 
the parts as to structural requirements, 
operation of the mechanism if any, and 
materials from which the parts are 
made. The stress group gives specific 
consideration to structural requirements, 
but the checking group supplements the 
analysis and assumes a more significant 
role in minor structural parts which 
the stress group is not greatly con- 
cerned with. Sometimes by alterations 
in design, simplifications can be made 
both in the parts and in mechanism 


TIME LOSSES AVOIDED 

Another consideration of importance 
is the feasibility of the assembly. The 
goal to achieve in the assembling of 
parts is to develop the most economical 
assembly units. Units that are hard to 
work on should be avoided as should 
repetition of effort. Assembling, dis- 
assembling, and reassembling wastes 
time and proper assembly units reduce 

Attention is given to the drawing to 
see that minimum drafting standards are 
attained, that the views are in agree- 
ment, that the drawing is in scale, and 
that the bill of materials and title block 
are properly completed. The drafting 
room manual is used as a reference for 
stock available and North American pro- 
cedures and standard practices. Com- 
mercial catalogues and army-navy stand- 
ards are also used as references. 

New Franklin Four 
Completes Tests 

Aircooled Motors’ four cylinder 
geared engine, model 4ACG-199, which 
has completed its ATC tests recently. 



Franklin 4ACG-199 115 hp. geared model. 
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develops 1 15 hp. for take-off at 2200 
rpm. The standard finished engine is 
equipped with electric starter and solen- 
oid starter switch, an engine-driven 
generator with two-stage voltage regu- 





lator and cut-out, dual magneto igni- 
tion, breather pipe, carburetor, exhaust 
flanges and gaskets. Dry weight of this 
horizontally opposed, wet sump Frank- 
lin, as described, is 248 lb. 
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Patents Review 


The following recent patents on avia- 
tion developments have been announced 
by the U. S. Patent Office: 






War means all-out production. All-out production demands 
the tools that can stand the punishment of ceaseless hours, 
endless work and still speed up the job. The “Yankee” Vise is 
just such a tool. Here’s why: 

1. Sides, front end, and base are milled for interchangeable 
and accurate positioning on face plate or machine bed. 

2. Detachable swivel base permits the vise itself to be trans- 
ferred from bench to machine for drilling, tapping, or mill- 
ing operations— and back to bench again. 

3. Quickly, easily, and economically converted into milling, 
drilling, and tapping jigs. 

4. Hardened steel block with V-shaped grooves, furnished as 
standard equipment, holds round stock securely. 


styles. No. 991-1M"; 
sizes with the dctoch- 
1993, 1994. 


YANKEE TOOLS 

make good mechanics better 

North Bros. Mfg. Co., Phila., Pa., U. S. A. 

Established 1 8 80 
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G-E Switchette Weighs 9 grants; measures 1 Tf in. x 1 ■} in. x \' ; 
in./ comes in either single-circuit or two-circuit form, and provides 
one normally open or one normally closed contact, or both one 
normally open and one normally closed contact; has double-break 
contact construction. See Bulletin GEA-381 8 for further information. 


Sensitive D-C Reiay Weighs 3J4 ounces; has a maximum Con- 
or break rating of 10 amperes; provides single-pole, double-throw 
contact arrangement. Sealed aluminum cover protects relay from 
dust and ogainsl damage from rough handling. Detailed description 
in Bulletin GEA-381 9. 




G-E Aircraft Controls 
Meet These U. S. 
Govt. Requirements 

1. Navy 200-hour salt-spray test 

2. U.S. Govt, vibration stipulations 

3. Operate at rated current up to 40,000 feet altitude 

4. Withstand linear acceleration of 10 G applied in 
any direction 

5. Operate at temperatures from — 40 C to 60 C 
or 95 C 



Single-pole Relay Weighs 3.7 ounces; has a maximum contin- 
uous rating of 20 amperes at 12 or 24 volts, d-C; provides one 
normally open, or one normally open and one normally closed 
contact. Two-pole and three-pole forms of this relay are also avail- 
able. Bulletin GEA-381 3 gives complete details. 


General Electric 

neuroffiew 

Aircraft Controls 



Single-pole Relay Weighs 6.1 ounces; has a maximum contin- 

normally open double-break contact. Detailed description in 
Bulletin GEA-381 5. 



Dynamotor Contactor Weighs 2.3 pounds; operates on 12 or 
24 volts, d-c; handles an inrush of 500 amperes at 28 volts; provides 
one single-pole normally open contact; has a 50-ampere rating 
based on the NEMA 8-hour test. Bulletin GEA-381 2 gives full 
information. 


General Electric announces a line of 
control devices for aircraft electric systems. 
Most of the devices shown here are already 
in production; others will be shortly. Our 
Research Laboratory, our designers, and our 
manufacturing organization are pledged to 
meet the rigid standards of today’s fight- 
ing ships. 

If You Don't See 
What You Want... 

aok^i^ 

A new and fast-moving industry calls for the de- 
velopment of many new electric products. We 
invite you to bring your special control problems 
to our Industrial Control Division. Its engineers 
will gladly discuss with you the design of n 
electric control devices g. -g. 
to meet your needs. £ 

WHITE FOX OUR NSW ■UUy'~ 

W . ...-jo Schenectady. N. Y. 

,ral Electric, Sect. »»' bo |ietln which give. -• 

e send me a copy of your new ou ^ | o| d . vk „ I 
, descriptive Information "bou^ av alloble. 

ott electric .yttem. the y 



GENERAL ® ELECTRIC 


SKETCH BOOK 

of Design Detail 





ing throe main ports: sides, bottom, ond 

views, left and right, the bottom and 
mounting post are light-metal sand cost- 


The top is a stamping .064 in. light-metal 
sheet, the upper edges being rolled 
around a % in. dia. aluminum alloy 
tube to form a large bead. Two stow- 

permit the gunner to lean far bach when 




le free 
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Pinion Type Pumps or Fluid Motors • Variable 
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(;iiou\u chews 


Great clouds of airplanes built and 
building need more than pilots . . . they 
also need huge manpower in ground 
crews. Training these crews is a gigantic 
task . . . having enough trained labor at 
all times will be difficult indeed. 
Sturdy, trouble-resisting Vickers Hydro- 
motive Controls which are going into 
many types of planes will help ease the 
pressure on ground crews. These Vickers 
Controls are rugged . . . rarely require 
adjustment or maintenance. 

Vickers equipment is reliable in the 
air — providing instantly responsive 
control that isn’t delicate. The result 
is safer, more reliable planes which 
better answer pilots’ commands. 

Engineers and Builders of 
Oil Hydraulic Equipment 
Since 1921 
* 

VlCKER t 




Ilelivery Pumps • 


In CO 


rpo rated 


Gear Type Fluid Motors • Pressure Relief 
Valves • Spherical Pressure Accumulators • 
Sequence Valves • Power Itrol.e Control Vulves 
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New Products 


Bendix Check Valves 

Featuring simplicity of design and 
adaptability to high production, a new 
line of hydraulic check valves is being 
widely installed on both Army and Navy 
military planes, following recent intro- 
duction of the new line of valves by 
Bendix Aviation, Ltd., Burbank, Calif. 
Permitting hydraulic fluids to flow in 



only one direction, while providing a 
positive seal against flow in the opposite 
direction, these valves have only four 
parts: body, plastic poppet, spring and 
connector. Use of the novel plastic pop- 
pet eliminates need of seat inserts, as the 
plastic valve scats directly in the alumi- 
num alloy body. Weight is reduced be- 
cause the weight of the poppet is only 
one-sixth that of a steel poppet. Ex- 
tremely long life of the plastic poppet 
has been demonstrated by life tests of 
more than a half million cycles, and by- 
service tests over a period of three years. 
Chattering is reduced and quiet opera- 

characteristic of the light plastic. Serv- 
icing is simplified as the poppet requires 
no pre-seating or lapping operation. The 
plastic poppet meets leakage require- 

will stand up under temperatures of 
250 deg. F. — Aviation, May, 1942. 

Stanley Caliper Rule 

A new handy pocket size Caliper Rule 
for mechanics, engineers, draftsmen, 
etc., is made by Stanley Tools, New 
Britain, Conn. It is a useful tool for 
measuring rods, tubing squares, cable, 
rope, bolts, and pipe. The rule can be 
used for accurate inside and outside 
measurements. Caliper capacity permits 
measuring hole diameters from A in. to 



5 in., and widths or lengths up to 5 in. 
Diameters of rounds up to 3 in. can also 
he measured. Rule is made of boxwood, 
with brass caliper slide graduated by 
16ths and 32nds its full length of 5 in. 
Head is carefully machined ; back of rule 
Iras vertical graduations in Willis for 

left on straight surfaces. — A viation, 
May, 1942. 

Power Brake Valve 

A new design of Power Brake Valve 
incorporating an external adjustable leaf 
spring lever has been introduced by 
Bendix Aviation, Ltd., North Holly- 
wood, Calif. Designated as Model 2250- 
B2, the hydraulic pressure at the brake 
port in this valve is directly proportional 
to the mechanical force exerted on the 
brake lever. This gives sensitivity and 
"feel” to the brake pedal. Valve also 
provides a pressure warning feature as 
the brake pedal will depress with no 
load when there is no pressure in the 
supply system. The spring lever is 





quickly adjustable for brake pressure and 
pedal travel. Also readily accessible is 
an adjusting screw for governing rate of 
flow through the exhaust port by which 
the brake release may be controlled. 
Packing friction in the valve is said to 
have been reduced to a negligible mini- 
mum which greatly contributes to its 
high efficiency. Complete with spring 
lever the unit weighs 2.4 lb. The valve 
can be supplied with an internal coil 
spring in place of the spring lever, if 
desired.— Aviation, May, 1942. 

Circuit-Break Reporter 

A light that goes on only when the 
circuit is broken, is a time, trouble, and 
money saving service rendered to remote 
control by an indicator manufactured by 
Littelfuse, Inc., 4757 Ravenswood Avc., 
Chicago. III. it is listed as Littelfuse 
Panel Mounting, N. 1414. When in- 
stalled at any convenient or desirable 

control it works instantly, with a plainly 
visible signal to show "on" or "off.” 
When the circuit breaker opens, the 



microamperes. The Littelfuse indicator 
has a black bakelitc body, and trans- 
parent molded cap. It is made for panels 
up to 5A in. thick and 4 in. diameter 
mounting hole. Overall length 2 in. 
below panel, J in. above panel. The rat- 
ing is 90 to 250 v. Regularly furnished 
without lamp. — Aviation, May, 1942. 

Plastics For Aircraft Dials 

Transparent acrylic plastic, already 
widely used for enclosures, turrets and 
noses of military planes, is being put to 
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another use, that of gage and instru- 
ment windows. Gages made by the 
Boston Auto Gauge Co., 70 West St., 
Pittsfield, Mass., use Crystalite gage 
windows which are said to be actually 
clearer than plate glass and less than half 
as heavy. Molded in pairs, complete 
with mounting holes and ready for in- 



stallation, they have the advantage of 
being virtually unbreakable. Toughness 
of the plastic also reduces breakage due 
to careless tightening of the bezel 
screws. The windows are molded by 
General Electric Co. — Aviation, May, 
1942. 

Light Duty Toggle Clamp 

New light duty horizontal style toggle 
clamp has been added to the De-Sta-Co 
line of clamps made by the Detroit 
Stamping Co., 350 Midland Ave., De- 
troit, Mich. The new clamp has a 
pressure ratio of 50 to 1. When in 
"shut” position (as illustrated), both 
handle and damping bar are in a hori- 



dle and clamping bar when clamp is 
being released to “open” position. 
Weight 8J oz. — Aviation, May, 1942. 

Whiting RA Unit 

Simplicity and a high degree of acces- 
sibility in building up radial engine ac- 
cessory sections are claimed by the 



Three new motors — a vertical general 
purpose polyphase motor, a vertical 
shielded polyphase motor (1-20 hp.), 
and a vertical shielded single-phase 
motor (1-5 hp.) — have been added to the 
G-E Tri-Clad family made by General 
Electric Co., Schenectady, N. Y. The 
compact, cast-iron frame and cover of 
the general purpose motors are designed 
to give added protection to electrical 
parts, without adding materially to over- 
all height. Use of Formex wire, new 
punchings and coil shapes, double-end 


shaft construction, while single-phase 
shielded motors are available only in 
solid-shaft construction. Both are for 
normal-thrust or high-thrust applica- 
tions. Cover is contoured to deflect 
dripping liquids and falling objects. 
Openings in stator frame and end shields 
are protected against splashing liquids. 
Motors are suitable for outdoor opera- 
tion except where extremes of moisture, 
dust, or other harmful agents make 
selection of fan-cooled motors more 
economical. — Aviation, May, 1942. 



Correction 

In the April issue of Aviation it was 
stated that the Timber-Lock Skid Plat- 
form was built by Redfield-Johnstone- 
McNevin, 142 Chestnut St, Philadel- 
phia, Pa. This was in error. The 
Timber-Lock Skid Platform, which is of 


tough oak with only the legs made of 
metal, is built by the Philadelphia Divi- 
sion of the Yale & Towne Mfg. Co., 
Philadelphia, Pa. It is available in all 
standard sizes, and, being made mostly 
of wood, should be an appropriate type 
of platform in view of the priorities on 
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PAN-AMERICAN KNOWS WHERE IT’S GOING 

THROUGH pitch-black nights, over unseen, windswept waters, and across treacherous, 
trackless jungles, Pan-American crews navigate the sky — without beacons or beams. 
War conditions notwithstanding, Pan-American Airways are carrying on the greatest job 
of civilian transportation in history. They are reviving again the thrilling era of clipper 
ships. And these modern clippers — even more spectacularly than their famous predeces- 
sors — sail swiftly and straight. 

They hit their destinations on the nose because they are navigated with skill by means of 
precision instruments made with skill. 

Pan-American uses a new and improved type of aircraft course plotter. Clippers in all 
corners of the world fly true and straight — with the aid of Vard. 

YARD builds some of the world's finest aircraft hy- 

equipment, and optical goods. 

Vard inc. 

SUCCESSOR TO VARD MECHANICAL LABORATORY 


"Lo-Stress" Steel Stamps 

For safe face marking of aircraft, 
tubular or heat-treated parts, Jas. H. 
Matthews & Oo., 3942 Forbes St., Phila- 
delphia, Pa., offer their “Lo-Stress” 
Steel Stamps. These round face char- 
acters are designed for marking parts 
placed in torsional or tensile stress and 



steel may break out at point of marking 
on surface. The rounded impression and 
special character design of Lo-Stress 
stamps are said to provide the minimum 
stress set up by permanent marking. 
They are available in letter and figure 
stamps, hand stamps, stamping and 
roller dies, and in steel type for use in 
type holders.— Aviation, May, 1942. 


New Extrusion Press 

An improved 125-ton extrusion press 

which permits simultaneous loading and 
extrusion has been developed by The 
Watson-Stillman Co., Roselle, N. j. The 
first of these units will extrude carbon 

extruding any plastic material. The 

swinging arm. Operator starts the auto- 
matic extrusion cycle by push-button 




control, then devotes undivided attention 
to loading the free container. Container 
arm is provided with lifting cylinders 
for easy swinging and with hold-down 
cylinders to seal container against die 
during extrusion. Main ram is 12J in. 
in diameter and has a 12 in. stroke. 
Advance speed is 54 in. per min., press- 
ing speed is 6.4 in. per min. at 2000 
Ib./sq. in., and return speed is 150 in. 
per min. Power is from two Vickers 
pumps driven by a 5 lip. motor. Com- 
plete unit is 10 ft. high and requires 4x3 
ft. floor space. — Aviation. May, 1942. 


Small Despatch Ovens 

Many important manufacturers of air- 
craft, aircraft engines, aircraft instru- 
ments, and other miscellaneous products, 
it is said, have found that the standard 
line of small Despatch ovens made by 



baking of finishes on wall precision in- 
struments or for the drying and harden- 
ing of radium painted numerals on in- 
strument dials. The units are also ideal 
as drying and baking ovens to dry 
glyptol-dipped coils of various descrip- 
tions. It is reported also that these 
ovens serve as heat control cabinets to 
store parts and subassemblies to prevent 
rust and corrosion. This standard line of 
Despatch ovens provides three standard 
stock sizes — the smallest being 14x14x18 
in.; the second 14x14x24 in. and the 
third, 18x24x30 in. — Aviation, May. 
1942. 


n(Al Iul 

ROUGH! 


TOOL STANDS 
and CABINETS 



For 'Round-The-Clock 
PRODUCTION 



WAR INDUSTRIES, PRIME 
AND SUB-CONTRACTORS— 

Write for Details and Prices 


Penn Metal Corporation 
of Penna. 
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CHICAGO METAL HOSE CORPORATION 

MAYWOOD, ILLINOIS 

Factories: Maywood and Elgin , Illinois 


Rex-Flex Can Be Readily "Snaked" Into Place In Cramped In- 
stallations Such As Elbows and Sharp Bends, Eliminating Joints 



Weldit Torch 

A new welding torch, measuring but 
13 in. long and weighing less than £ lb., 
has just been announced by Weldit 
Acetylene Co., Detroit, Mich. This torch 



has replaceable tip nut and the maker 
claims it to be especially suitable for 
sheet metal and aircraft welding work. — 
Aviation, May, 1942. 

Aircraft Angle Drills 

New angle drills, recently introduced 
by Aircraft Tools, Inc., Los Angeles, 
Calif., have pre-loaded hall bearings that 
are said to insure smooth, quiet opera- 



drive angle drills are available in 45 deg. 
drill for close operations. Flexible shaft 
angle drills have a 30 in. shaft of high 
grade steel core with rubber-covered 
casing. When used with Aerocraft drill 
adapters for holding small drills, these 
angle drills serve a wide range of func- 
tions in manufacturing plants and main- 
tenance shops. — A viation, May, 1942. 
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This is a "doer's" battle . . . this building of a 
mighty nation’s giant air fleet. Bottlenecks must 
be eliminated. This requires vast quantities of 
timesaving equipment behind the machines, be- 
hind the men speeding aircraft production. Modern 
motors, control, welding, and “speeding-up” equip- 
ment of all kinds must be made available in 
record time. 

To insure this tremendous supply of vital equip- 
ment, Westinghouse is engaged in the largest 
expansion program in its history. Today, down 
Westinghouse production aisles comes the finest 
timesaving equipment that 50 years of engineering, 
research and ingenuity can produce. 


Westinghouse 


TIME-SAVER FOR THE AVIATION INDUSTRY 






It’s this help in the groundwork 


HERE’S 






antl to kee P your 


'wipment 


grating 


TO 


4 WESTINGHOUSE SERVICES 

FIRST: To speed renewal parts to you, W^ftinghouse r 
established 17 warehouses in or i 

Stocks on hand include those parts normally subjected t< 
most wear or burning such as contact tids, shunts, coils a 
bearings. When your own emergency stock of renewal parts 
runs low, order direct from our local o 

SECOND: To facilitate major repjnr work, Westinghouse has 
itablished 34 district manufacturing and repair plants. Each of 
lese plants is equipped to repay 1 , remodel or recondition elec- 
cal apparatus. More than 4,000 employes are now serving our 
alone. Call our local office 


~ THIRD: To help you with the problem of getting n- 
your present equipment or in consideration of a chan 
time and speed production, Westinghouse maintains a staff of 
experienced engineers at every Westinghouse office. These men 
are constantly working with plant and aviation engineers in 
every phase of me industry. Many of the problems thus solved 
may provide a quick answer to a similar problem of yours. Use 

FOURTH: Westinghouse has prepared a valuable book “Main- 
tenance/Hints” which gives you helpful suggestions on the care 
of electrical equipment . . . including ways to make it last longer 
lAive you better service, “Maintenance Hints” is free. See 
It each of your maintenance men gets a copy. Just fill in the 
Etached coupon and mail it today. 

jp Westinghouse 

TIME-SAVER FOR THE AVIATION INDUSTRY 


Scherr Radius Dresser 

To speed up and simplify the dressing 
of grinding wheels for various types of 
grinding work, the George Scherr Co., 
128 Lafayette St., New York, N. Y., has 
designed the “Little Wonder” Radius 
Dresser. Device is used in conjunction 
with a diamond tool to dress wheels 
preparatory to grinding forming tools, 



either convex or concave radii from zero 

gage, company says. Base is made of 
cast iron especially alloyed, rough ma- 
chined and normalized before finishing, 
to prevent changing. Swinging arm is of 
cast iron and heat-treated before finish- 
ing, and centers are turned at both point 
and sides, hardened and lapped true. — 
Aviation,' May, 1942. 


Automatic Multiple Riveter 

An automatic Multiple Riveter, Model 
G-3000, is the newest addition to the line 
of riveters manufactured by the General 
Engineering Co., 785 Hertel Ave., Buf- 
falo. N. Y. This riveter is fully auto- 
matic in operation and is designed for 



high speed riveting on large, difficult to 
handle assemblies, such as bomber wing 
spars and skins, cabin floors and bomb 
doors. Handling is reduced to its 
simplest form by merely rolling the part 
through machine by means of longi- 
tudinal motorized feed rolls. Transverse 
positioning is eliminated by use of mov- 
able riveting units aligned automatically 
and motorized for automatic or push 
button positioning. A novel feature auto- 
matically permits riveting to be done at 
various levels without work moving up 
nr down. Uniformity of rivet head 
height is controlled automatically re- 

thickness. All controls operate from one 
portable panel. Machine control may be 
changed from full automatic operation to 
manual push button positioning and 
pedal (or push button) riveting by 
throwing a single toggle switch. Each 
of the two riveting units is capable of 

in. diameter, or fifteen & in. diameter 
aluminum alloy rivets. — aviation. 

May, 1942. 

"Twin-Type" Speed Nuts 

A new series of “Twin-Type” Speed 
Nuts which eliminate washers and use 
of wrenches, save weight, cost, and many 




handling operations in the attachment of 
split fairlead guide blocks, is announced 
by Tinnennan Products, Inc., 2038-46 
Fulton Rd„ Cleveland, Ohio. The new 
Speed Nuts are also said to be ideally 
suited for many other attachments 
throughout the airplane where fasteners 
are grouped in pairs. Twin Speed Nuts 
are available for center-to-center spac- 
ings between scrows of J, jj. j, J and 1 in. 
—for either AN 515-6 and -8 or AC 
530-6 and -8 screws — and are made 
either with or without hole in center for 
riveting. — Aviation, May, 1942. 


CRESCENT 


is an important 
source of supply 
for 


AVIATION 

CABLE 


complete line of electric wire 
' and cable for every aircraft 
_eed — starter cable, high-tension 
cable, primary cable — original or re- 
placement. Crescent also manufac- 
s welding cable. 


And every Crescent Aviation Cable 
is a quality cable — made of prime ma- 
terials, processed under the Dostain 
Method of manufacture for high effi- 
ciency, long life, dependability and 
uniformity. 


We will promptly answer your 
inquiries concerning wire or cable for 
any type of service. 


THE CRESCENT COMPANY 
Pawtucket • Rhode Island 

Largest independent maker of replacement 
wiring for the automotive industry 



Ignition Cable 



AVIATION, May, 








Dimpled Rivets 

To help speed production and save 
time, tlic Boots Aircraft Nut Corp., 
New Canaan, Conn., states that machine 
dimpled rivet holes are now available on 
its entire self-locking anchor nut line. 
Many companies want flush rivet mount- 



ings, and this extg^sgrvice will help air- 
craft factories elih'nnate the time-wast- 
ing need of machine countersinking in 
their own shops. This augments the 



present line of plain base rivet holes by 
the addition of dimpled rivet holes for 
use with 78 deg. and 100 deg. counter- 
sunk rivets. Parts with rivet holes so 
specified are identified by adding suffixes 
to the standard part number. — Aviation, 
May, 1942. 


Quikcet Speed Clamp 

A fulcrum leverage speed clamp called 
Quikcet, just put on the market by the 
Grand Specialties Co., Chicago, 111., 
provides four second clamping and one 
hand operation, it is claimed, through 
setting with ratchet rod instead of turn 
screw. According to manufacturer, there 
can be no slipping of work, even on 
beveled surfaces. Side screw tightening 
permits clamping in close quarters and 
also quick release. Rod and screw are 
copper plated and “V" shoes may be fur- 
nished for pipe and rod holding. — Avia- 
tion. May, 1942. 
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UTILITY METAL PRODUCTS CO. 

4851 S. Alameda St., Los Angeles, Calif. 


Utility Builds 
ammunition chutes, cabin 
air heaters, floors, 
doors and 
other components 


GENERAL CONTROLS 
HIGH PRESSURE 
HYDRAULIC VALVES 


POSITIVE CONTROL OF HYDRAULIC AND ANTI-ICING 
FLUIDS, OIL, GASOLINE, AIR OR OTHER GASES 


GENERAL^ CONTROLS 
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the air 


liS new Farquhar hydraulic 
press for forming airplane parts is 
ready to do its share to fill the 
air with powerful warplanes for 
America. Total capacity is 1500 tons. 
Rubber pad measures 60" x 36". 
Hydraulic Press Division of A. B. 
Farquhar Co., Limited. 155 Duke 
St.. York, Pennsylvania. 


Farquhar is supplying high speed hydraulic presses for: smokeless powder; blocking, graiu- 
ing and finishing; shell and cartridge case piercing and drawing; gun and shaft straighten- 
ing; forging and extrusion; blanking and forming of aircraft parts; flanging and forming for 
shipbuilding; all types of metal working. All types, sizes, capacities . . . from 3 to 7200 tons. 
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THE PRESSED STEEL COMPANY 

of WILKES-BARRE, PENNSYLVANIA 


New Hot Liquid Pump 

A ^ newly designed and engineered 

by Eastern Engineering Co., 45 Fox St., 
New Haven, Conn. Called Model EH, 
the pump can be used in industrial, pilot 
plant, laboratory and experimental ap- 


Pressed Steel Company 
PRODUCTS FOR THE 
AIRCRAFT INDUSTRY 


Annealing and Quenching Basket for Aluminum and 
Maganese castings. Supplied in various types and sizes 
and furnished to your exact specifications. 


Pickling Basket made of type 304 
stainless steel. It is 3 ft. in diam- 
eter and 5 ft. high. Special bot- 
tom construction to specifications. 


NO BUNK. 
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New Products 


^0^/wiTH RELIABILITY 

IS NEEDED TO MEET PRESENT URGENT PRODUCTION DEMANDS 


Employee efficiency i 
stepped up with Darnell 
Casters and Wheels. Dou~ 
ble Ball Bearing Swivel 
assures easy rolling. 


‘irnell 

Dou- 

wiv^^. 



DARNELL CASTERS 


It pays todemand Darnell 
Dependability. Darn 
Products reduce the over- 
head that is underfoot by 
reducing floor wear to 
minimum. 


nell^l 
tell 1 
ver- 
1 by 

U 



E-Z ROLL WHEELS 



DARNELL CORP., LTD., long beach, calif. 

36 N. CLINTON, CHICAGO • 60 WALKER ST., NEW YORK 


plications where thin liquids at tempera- 
tures up to 500 deg. F. are to be handled. 
Compact in size and construction, it is 
the centrifugal type, size 12x4x4$ in., 
and weighs 7 lb. Motor is 1/20 hp. Uni- 
versal Fan Cooled for use on 115 v., a.c. 
or d.c. Maximum pressure is 21 psi. and 
maximum volume 7$ gpm. Pumps are 
made in stainless steel, monel metal, 
chromium plated bronze, Hastelloy "C”, 
and other alloys. Units can usually be 
delivered in one week from stock. — 
Aviation, May, 1942. 

New Carbide Too! Grinder 

quirements for speed and efficiency, a 
new Carbide Tool Grinder, Type CCGA, 
has been built by the Standard Electric 
Tool Co., Cincinnati, Ohio. Machine is 
equipped with a 3 hp. 1,150 rpm. motor 
for use with an 18 in. diameter by 2$ in. 
face straight grinding wheel. Suitable 
flanges are furnished to accommodate 



this size wheel with 10 in. diameter hole. 
The outside diameter of the wheel flange 
is 15 in. so that actual wheel waste is 
but a 1$ in. thick ring. On opposite side, 
the spindle is furnished with a steel plate 
to accommodate mechanically mounted 
14 in. diameter cylindrical wheels for 
face or finish grinding. On the cylindri- 
cal or cup wheel side there is furnished 
a table which is not only adjustable to 
angle with suitable graduations, but may 
also be adjusted to compensate for 
wheel wear and raised or lowered to 
permit grinding various size tools. Ad- 
vantage of the combination machine is 
that the 18 in. wheel operates at a speed 


J92 
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efficient for reducing time required in 
the roughing operation and when com- 
pleted, the tool is then taken to the cup 
wheel side of machine for finishing. 
Motor is reversible through reversing 
magnetic starter and separate 3-button 
push button station. The machine may- 
be used for grinding dry, or with the wet 
grinding attachment. — Aviation, May, 
1942. 

Hammond Dust Collectors 

A new line of self-contained Dust Col- 
lectors Units in three sizes have just 
been announced by Hammond Machinery 
Builders, Inc., 1638 Douglas Ave., Kala- 
mazoo, Mich. Known as Models 30, 40 
and 50, they are of a new, compact, 



functional design, requiring a minimum 
of floor space. Filtering capacities range 
from 275 cu. ft. per min. to 1,100 cfm. 
with air velocities in inlet ducts up to 
6,000 cfm. There arc two standard inlets 
in each unit, 3 in. in diameter on Model 
30, 4 in. in diameter on Model 40, and 
5 in. in diameter on Model 50. Inlets in 
special locations and of special sizes, 
other than standard sizes furnished, can 
be supplied on all models if desired. 
Motor capacity is J hp. on Model 30 ; $ 
hp.. Model 40; 1 hp., Model 50. Filters, 
three in each unit through which the air 



merous isolated grinders. — A viation, 
May, 1942. 

Meta-Fold Blackout Awning 

A new practical answer to the black- 
out problem for industrial, commer- 

in the introduction of the “Meta-Fold”, 
metal blackout awnings, designed and 
manufactured by the Acklin Stamping 
Company, Toledo, Ohio. These sturdily 
constructed metal awnings are installed 
on the exterior of the building and oper- 
ated as simply as the old-time roll top 
desk. For sunlight protection, the metal 
awning can be lowered halfway. For 
complete blackout, the awning is fully 
lowered. To conserve space when the 
awning is raised, it has been designed 
in segments of “galvannealed” steel that 
nest together in a telescopic manner. 
Each segment is sealed from the other 
by a light-proof, noise-absorbent gasket. 
Entire awning is rustproof and fireproof, 
and can be provided with an inside lock. 
Among other advantages claimed are 
elimination of telltale reflection from the 
moon and other outside light at night; 
permanence of installation which re- 
quires no seasonal taking down and stor- 
ing; full use of daytime light. — A via- 
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Fleetwings Gun-Turret Valve 

Latest addition to the large line of 
hydraulic equipment made by Fleet- 
wings, Inc., Bristol, Pa., is a new valve, 
Model B2J, which provides a means of 
operating a gun turret, at a variable 
speed, in order to enable the gunner to 
maintain a continued lire on a moving 
target. The valve is both light in weight 
and easy to operate. Only one valve is 
required per turret, as it incorporates 
two units, one for the lateral movement 
of the gun and the other for elevation 
control. Combined weight of the units. 



however, including operating mechan- 
ism, less grips, is under five pounds. The 
B2J valve will operate without seizure 
from below minus 40 to over 200 deg F., 
it is said, and being fully balanced, it 
requires a minimum force, three to four 
pounds to operate over and above the 
force used in overcoming the centering 
spring. Particular care has been taken 

without damage to packing rings or 
Other parts. — Aviation, May, 1942. 

New Blackout Bulb Unit 

Important changes in blackout bulb 
specifications are announced by the 
Wabash Appliance Corp., 335 Carroll 
St., Brooklyn. N. Y.. whose silver-lined 
blackout bulb placed on the market in 
early January was put through exhaus- 
tive blackout tests in actual city-wide 
black-outs in practically every state. 
Specification changes are based on the 
results of these tests, as well as on var- 
ious official recommendations. Most im- 
portant specification change is in color 
of light from blue and red to the deep 
orange recommended by the Office of 
Civilian Defense. Other changes are in 
size, which is smaller, in reduced current 



the former built-in reflector, and in the 
improved type of heavy black silicate 
coating to prevent light leakage. Bulb 
will fit any household socket. New unit 
shown at right in photo. — Aviation, 
1 May, 1942. 
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NINE VOLUMES 
OF 

IMAGINEERING 


ALCOA ALUMINUM 


THESE NINE BOOKS are designed to help all men, every- 
where, do the Imagineering that improves methods of 
production and speeds delivery to our fighting men of all 
war materiel made of aluminum. 

HERE AT ALCOA, Imagineering has enabled us to double 
production and to be well on the way to tripling it, in an 
amazingly short time. And still the expansion goes on. 
Swinging immense new plants into top volume at top speed; 


building again, and manning that new capacity efficiently 
. . . This is Imagineering at work for the war. 

WE'RE BREAKING RECORDS by sheer determination backed 
by know-how. 

YOU'RE DOING THE SAME. Perhaps your men, many of 
them new to the ways of working with aluminum, can help 
you get even more speed through the know-how these 
books contain. 

IN THE DAYS when we made only a driblet of Alcoa 
Aluminum Alloys, compared to the great flood we are now 
pouring into the war effort, our engineers could counsel 
with you personally on fabricating procedures. Today many 
of these men have been brought back to our plants to join 
the drive for production. From these books you can get 
much of the know-how our men used to bring you personally . 
OUT OF THESE PAGES, too, will come the exciting Imagineer- 
ing of the future. Many of the products you will create to 
meet the new competition, as well as millions of jobs for our 
boys as they come home, will stem from that Imagineering. 

Aluminum Company of America, 2182 Gulf Building, 
Pittsburgh, Pennsylvania. 
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Subcontractors Section 



On the editorial pages of this section 
AVIATION'S staff will provide information on 
newest developments in government and indus- 
try concerning agencies and procedures de- 
signed to assist in "spreading the work." Also, 
descriptions of practical wrinkles, ease histories 
and so on which have demonstrated their value 
in this endeavor. 


To speed the process of subcontracting, 
AVIATION provides in this section a meeting 
place between prime contractor and sub- 
contractor. 

Here manufacturers desiring subcontract work 
may quickly bring their facilities to the atten- 
tion of prime contractors who urgently need 


Spreading the Work for Victory 

Subcontracting Gains Momentum Under Huge Production Drive 


"AN IDEAL SUBCONTRACTOR, 
would be one who could lake ideas out 
of the mind of the prime contractor’s 
project engineer hundreds of miles 
away, set them down on paper, make 
production drawings, start the assembly 
line, and deliver the finished parts 
promptly — ready to go with the rest of 
the airplane as conceived by the project 
engineer." So says a discussion of engi- 
neering-liaison service in the Fleet- 
wings Arrow, publication of Fleetwings, 
Tnc., an organization which functions in 
the dual role of both prime and subcon- 

on the prime contractor for more and 
more subcontracting runs against the 
hard fact that while he can often secure 
additional shop capacity, he has no 
ready means of providing the supervi- 
sion, engineering service, or inspection 
which is particularly essential in a pi. •lot- 
to its normal peacetime job." 

Nevertheless, heartening progress 
toward at least a reasonable facsimile of 
the ideal subcontractor is being made 
by small operators all over the country, 
many of whom thought only recently 
that it was impossible to “get some war 
work.” 

For example, a prime contractor fur- 
nished Fleetwing the contours, loads, 
and weight requirements for tail sur- 
faces of a fighter plane. With this basic 
information, the surfaces were designed, 
production drawings were made, assem- 
bly line operation was started and the 
first surfaces were delivered within two 
months, with the result that American 
craft equipped with such surfaces are 


today in active combat against the Axis. 

A complete engineering department is 
not essential, however, to successful sub- 
contracting, it is maintained by both 
prime contractors and government offi- 
cials who are charged with success of 
the 60,000 plane production program 
for this year. 

Thousands of small shops throughout 
the country, it is pointed out, are capable 
of a “double-barreled job" — that of pro- 
ducing war materials and of providing 
work for sorely needed skilled and semi- 
skilled labor. When the potential sub- 
work," his job is not ended, it is ex- 
lime, he has to go out and sell his prod- 

matter of "selling,” though, as it is of 
letting the prime contractors know what 
he can do, how much he can do, and 


That everything possible is being 
done to facilitate subcontracting is indi- 
cated by recent action of the Senate 
when it passed — by a vote of 81 to 0 
— and sent to the House a bill designed 
to establish the Smaller War Plant 
Corporation under the War Production 
Board, together with an appropriation of 
$100,000,000 to help finance small indus- 

In this connection the WPB is estab- 
lishing a new regional office in New 
York City to coordinate contract dis- 
tribution in New York and the northern 
part of New Jersey, the first of 13 such 
regional offices to be set up throughout 
the country. 

Announcing the new offices, James H. 
Knowlson, director of the Division of 
Industry Operation, said that “our plan 
is to place as much authority as possible 
for War Production Board operations 
in these new regional offices. Other 
field offices now operating in 120 cities 
will be administered by the regional di- 
rectors. This will lead to more effective 
coordination of the service provided to 
the public through these branches. All 


'aluminum and stainless steel\ 

SHEET METAL FABRICATORS I 


AlfeCBAFT COMPONENTS, INC. 

VAN Nuys ■ CALIFORNIA 


l 


EXHAUST COLLECTORS 
COWLING, SEATS, ETC. 
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7 will ” 

The following was found on the flyleaf of the diary of 
an Iowa boy who fell at Chateau-Thierry in 1918: 

“America must win this war. 

Therefore 1 will work; I will 
save; I will sacrifice; I will en- 
dure; I will fight cheerfully and 
do my utmost, as if the issue of the 
whole struggle depe?ided o?i me alonel' 

.. ."as if the issue of the whole struggle depended on me alone." 

THE BS CORPORATION • NEW YORK 
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UT these bits and pieces have a tough assign- 
T^/ ment. No stock compound can give them the physical 
characteristics they need in actual combat. 

Some must resist high aromatic gasoline, some must remain 
flexible at -60° C, some must retain a high tensile in the 
presence of hot oil, and some must adhere firmly to steel, brass 
or aluminum. And when we make them, they do it. 

Our pieces do as they should because our research staff 
knows how to build up a compound from the best synthetic 
for the job. In other words, it is custom made with no strings 
attached and no effort spared. 

We ore busy, of course, but if it will help win the war we 
will find o way to do It 




• Lyon's war production staff — with more than a 
year's experience in expediting Prime Contracts and 
Sub-Contracts for fabricated sheet metal products 
—assures you quick and constructive action. 

This staff — representing all major departments 
involved in the problem— meets every day. To make 
every minute count, our field men are specially 
trained to gather all pertinent facts to permit speedy 
planning action by the War Production Staff. 

Back of this staff is one of the best equipped 
organizations in America for fabricating sheet metal. 
It operates big, modern plants covering an area of 
over half a million square feet. Completely equipped 
toolrooms assure prompt production and mainten- 
ance of all necessary dies and jigs. 

So, if you have products or parts of products to 
make for Uncle Sam that require fabrication of No. 


8 to No. 30 gauge sheet steel . . . let's go. Lyon has 
the facilities to make them for you in large quan- 
tities . . . they "know how" to produce them the way 
you want them and to have them ready when you 
need them. Writefor"CraftsmeninNationalDefense." 
LYON METAL PRODUCTS, INCORPORATED 



LYON METAL PRODUCTS, INCORPORATED 
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of them are now offering advisory serv- 
ice on priorities and contract distribu- 
tion, and their scope will be enlarged as 
the regional plan progresses." 

CONVERSION PROBLEM 

The close tolerances required for air- 
craft production work has proved a 
stumbling block to securing subcon- 
tracts in many cases ; it is said to have 
"scared away” many others who might 
have obtained war production work with 
little or no conversion of existing facili- 
ties. 

Reporting on 30 case histories of auto- 
mobile dealers obtaining or working on 
war contracts, Cyrus McCormick of the 
Office of Price Administration declared 
that "the fallacy that all war work re- 
quires precision tools and skilled labor 
has discouraged many dealers from the 
conversion idea, but the series shows 
that more simple, less mechanical opera- 
tions, when surveyed and studied prop- 
erly, can be performed by many automo- 
bile dealers." Among those reported on 
were contracts for plane subassemblies, 
plane assembly tables, rifle bolts, bronze 
shafts and other items. 

have pooled their resources through as- 
sociations, such as Denver War Indus- 
tries, Inc., made up of 16 dealers; and a 
group of 28 Kansas City dealers who, 

a sizeable assembly contract. 

Other subcontracting groups have 


ties through formation of trade associa- 
tions such as those described by Jack 
Frost, executive secretary of the Air- 
craft Parts Manufacturing Association, 
in Aviation for February, 1942. 

Single-handed conversions continue 
also, as is shown by the American Cen- 
tral Manufacturing Corp., formerly the 
Auburn Central Manufacturing Corp. 
"The company’s Connersville plant is 
working three shifts a day on war 
orders, including aircraft wings for dive 
bombers, other aviation parts, recon- 
naissance car bodies for Army ‘jeeps', 
and kitchen cabinets and sinks for de- 
fense housing projects," according to 
Saunders P. Jones, president. 

"Our normal business has been so cur- 
tailed that it has been supplemented by 
war production. We still have some 
unequipped space available and negotia- 
tions are in progress with the govern- 
ment and prime contractors doing gov- 

utilization in turning out further war 
materials.” 

At the same time the company re- 
ported net earnings for the quarter 
ended Feb. 28 of $217,929, after all 
charges, including federal taxes of 
$326,894, compared with a loss of $145,- 
059 in the same period a year ago. 



Lyon Company Book Tells 
How to Tackle War Business 

How One Company Tackles the War 
Production Problem is a booklet which 
should prove helpful to all businesses 
faced with problems of conversion to 
defense work or subcontracting. 

This is an actual case history of how 

faced with the loss of more than half of 
its business, planned and executed that 
plan to obtain prime contracts and sub- 
contracts, in order to keep the business 
going. 

The manufacturer involved in this 
case study was prevailed upon by manu- 
facturing friends to publish this story 
as a guide which would be helpful to 
other manufacturers. 

The book is a step-by-step treatment 
of how this company set about to re- 
gain lost production— replacing former 
peacetime products with war products. 
Most interesting is the completeness of 
their campaign in going after subcon- 
tracts; the job within their own organi- 
zation to coordinate all divisions of the 
business to expedite this work. 

The fourth and final step in this book 
—“Coordinated Action," is packed with 

large or small. It deals particularly with 
the company’s own War Production 
Board — a committee that meets every 
day to coordinate all divisions of the 
business on this one all-important prob- 
lem of identifying the company with the 

war committee is outlined in detail. 

A copy of this book may be obtained 

ness stationery to Lyon Metal Products, 
Incorporated, 3017 Clark St., Aurora, 
111., and asking for the book How One 
Company Tackles the War Production 
Problem. 


War Orders Gather Speed 

The tremendously accelerated pace at 
which orders for war supplies and equip- 
ment since the Japanese attack on Pearl 
Harbor was revealed last month by the 
War Production Board. Contracts and 
other commitments in February 
amounted to $20,892,000,000 compared 
with $8,414,000,000 in January, $5,132,- 
000,000 in December and $1,782,000,000 
in November. 
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K I N N E A R 
GIVES YOU 
“THE BIG 
THREE" IN 
WARTIME 
DOOR NEEDS 



Co iti e ts e I cc i tr cts lot 
ters of intent and other obligations in- 
curred by the U. S. Government for war 
purposes, including expenditures for the 
armed forces during the month. Between 
June, 1940, and the end of February, 
1942, such commitments reached a total 
of $81,835,000,000. 

Attention PrimeContractors 

Majestic Metal Specialties, Inc,, 
New York, announces formation of a 
new division, Majestic Aircraft, “prime 
contractors to the U. S. Navy, capable 
of manufacturing floats of any type ; 
wing panels: fuselages; tail surfaces: 
catapult floats; hulls; and all parts of 
machine and die work" . . . Utility 
Fan Corp., of Los Angeles, has added 
two new drop hammers of one and three 
ton capacity, as well as new spot weld- 
ers, riveters, foundry equipment, power 
shears and ten presses ranging up to 
375 tons capacity which will enable 
them to handle increased production of 
aircraft sheet metal and machine parts. 
. . . H. C. Evans & Co., 1520 West 
Adams St., Chicago, manufacturers of 
amusement machines, offer their metal 
and woodworking shop facilities to avi- 
ation prime contractors. 

With 60.0000 sq. ft of floor space, 
their machine shop equipment includes, 
lathes, shapers, milling and screw ma- 
chines, punch presses from 16 to 50 
tons; also a fully equipped tool room 
for making dies. Woodworking tools 
include standard machines adaptable to 
precision work. 

The company states they are well 
equipped to produce electrical assem- 

A good proportion of skilled workers 
are included in this organization, and 
almost all the company's capacity is 
available for war work. 

Attention Subcontractors 

A New Jersey propeller manufacturer 
is seeking propeller parts in quantities 
of 400 per month. One item needed is a 
propellor base which requires the follow- 
ing operations; internal gear cutting, 
broaching, drill presses, profile milling, 
lathes, cadmium plating and heat trcat- 

Drawings and specifications and sam- 
ple available at Display Desk, Contract 
Distribution Branch. WPB, 122 E. 42nd 
St., New York, N. Y. 



In the design and production 
of Plywood and Wood parts — 


Here, at Manchester, N. H., is a compact 
and able organization, equipped to 
produce plywood and wood aircraft 
parts to your blueprints and specifica- 

Capable Management with many years 
of design and engineering experience, 
expert woodworkers, are at your 

In recent months our engineers have 
intensively studied aircraft wood and 
plywood requirements, and 'have al- 
ready produced ailerons on an ex- 
perimental basis. 

Our Facilities now include — 70 skilled 
employees . . . 18,000 sq. ft. of pro- 
duction area . . . Modern woodwork- 
ing machines of all types. 


HERMSD0RF 

FIXTURE MFG. COMPANY 

MANCHESTER, N. H. 

Plywood and Wood Parts 


JNew! 



DUPLEX-B-M 

Combination 
Band and Disc Grinder 


Improved and streamlined — heavily built 
for increased production and lower fin* 

Motor Driven Ballbearing throughout — 
Fully enclosed adjustable drive. Largo 

WALLS SALES CORP. 

95 WARREN ST. • NEW YORK, N. Y. 
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O N all fronts, often against overwhelming odds, the fighting 
qualities of the Curtiss Hawk have become legend. Now, 
in the most recent addition to this notable P-10 Series, past per- 
formance records are surpassed for the formidable task ahead. 





Trigger-Quirk Starting under all Conditions . . . 

Instant Action at the Touch of a Switch 



The BREEZE Cartridge Engine Starter 

• Powerful squadrons of American fighting planes 
roar into action daily in defense of Democracy. 
Quick starting, essential to wartime operation, is 
provided by the Breeze Cartridge Engine Starter. 
The touch of a switch in the cockpit sets off the 
starter charge, slow-burning fuel eliminates shock 
to engine parts and supplies a steady torque to 
the power plant of the airplane. Manufactured 
today for application to engines from 300 to 
2000 HP, the Breeze Cartridge Starter is getting 
America's warplanes into the blue. 



CORPORATIONS INC. 

NEWARK, NEW JERSEY 


By ROBERT OSBORN 


SIDE SLIPS 


» Why doesn’t somebody DO some- 
thing ! All this brazen talk about the 
automobile industry taking over the fly- 
ing machine business — and you airplane 
men just take it! Well, Side Slips is 
not taking it. Not lying down. Start- 
ing now, on our policy is that the air- 
plane industry should take over the 
automobile industry. We call it the 
Side Slip to Cars Movement. 

Just look at the automobile ads. They 
tell about a clipper style of car. They 
say their cars are like the new planes. 
They have airfoil lights. Somebody or 
other has a B-40 something. Another 
one has the feel of flying. And they 
have airplane engineering. You would 
think a car was just an airplane with 
its wings cut off. 

Well, maybe it is 1 That's what started 
us thinking. Maybe the ad writers have 
got something there. If the folks will 
buy cars made by the auto boys to look 
like planes, how they would go for cars 
made by the airplane boys to look like 

Step forward here, Mr. Larry Bell 1 
Think of cheap aluminum after the war 1 
An aluminum car with no paint to polish 
— shining like a jewel in the sun. A big 



man wouldn’t pay $500 extra for dual 
controls? He could tell his wife to 
shut up or drive. And make her take 
it or else. Come out with dual controls 
and all the traffic cops in America will 
go crazy and be locked up. Both drivers 
in any given car could tell the cop that 
the other one was driving. Or, they 
could say it was all a mistake; neither 
one was driving. 

Look, Mr. Phil Johnson 1 Why strug- 
gle along with thousands of airplanes 
when you can make millions of auto- 
mobiles. Put in ventilators for the 
passengers to twist! Put in safety belts 
to hold spooners in a clinch. Put read- 
ing lights by the seats. 

And you out there, Mr. Douglas. Go 


AVIATION. May, 1942 


in for cars. Put oil wing stubbs as 
fenders. Put burp cartons under the 
seats for drunks. Set flag sockets in 
your cowling. Stick your hood out four 
feet farther than it is now, and give it 
a rakish up-tilt. Give them an exhaust 
with blue flame. Give them a magazine 
rack. Give them oxygen 1 Give them 
a galley with a stewardess in it. Give 
them a sleeper, and advertise, “Why go 

We got to joshing there for a minute, 
but this is serious. Think what your 
copy writers could do with something 
like an Autocobra, or a Strautoliner, or 
a Curtiss Drive Bomber. 

The automobile men are getting low 
on ideas and are ready for the kill. For 
ten years they have been moving the ash 


trays around tor sales points. Some 
time back they got knee action. They 
moved the shift handle. Now they’ve 
got several kinds of liquid drive, which 
is all to the good. But for their four 
or five good tricks in ten years, we can 
match them fifty in two years. Our out- 
line above is just a sample. 

Of course Side Slips is for air-cooled 
car engines. We’ve crossexamincd a lot 
of engineers on this point, and we can 
spot you A-l-a opinion that water cool- 
ing is just a habit. They tell us that 
not enough work was ever done on air- 
cooled auto engines. And even if it had 
(Turn to page 248) 



"Lookt Like Old Mon Maguire It All Wound Up tor a Spring Offent ivnl" 









all 


loday, more than ever before, are Boeing Graduates 
in demand by the Air Services and the Airlines . . . 
around the world. 


To meet this demand, Boeing School of Aeronautics 
is expanding its facilities constantly. Programs and 
courses are speeded up. For example — 

Nine months spent at Boeing School will prepare you jor 


engine mechanic rating. One year will prepare you Jor both 
these basic ratings. Eighteen months will enable you to com- 
plete a course in Airline Operations and Engineering that 
includes preparation jor the mechanic ratings and Jor a 
second-class commercial radio-telephone operator's license. 
If you want to be informed as to how you can serve 
your country during this war, and at the same time lay 
a foundatidn for a career in aviation after the war, 
.mail this coupon today. 
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By W. W. MACDONALD 


Aircraft Engine Radio Shielding Suggestions 


A technical paper presented before 
the National Aeronautic Meeting of the 
SAE last month by D. W. Randolph of 
the Apex Electrical Manufacturing 
Company contained much helpful data 
concerning the reduction of noise in air- 
craft radio communication and naviga- 
tion equipment. 

Interference at moderately low radio 
frequencies, said Randolph, may arise 
from readily shielded or filtered voltage 
regulators, generators and other electri- 
cal apparatus as well as front the air- 
craft’s ignition system. At high and 
ultra-high radio frequencies, however, 
such noise is largely radiated by the 
ignition wiring. Damping resistors in 
high voltage circuits is only a partial 
solution where sensitive receiving ap- 
paratus is employed so continuous metal- 
lic shielding over both low and high 
voltage ignition circuits is conventional. 

The use of ungrounded lengths of 
conduit will, according to Randolph, 
result in noise radiation, as will the 
inter-connection of tubes or conduit of 
high specific resistance. In test work 
using calibrated equipment as specified 
in Navy Aeronautical Specification R- 
18a it was found that interference be- 
comes marked if the resistance across a 
joint or at a grounding point is over 
.002 ohms. At .004 to .010 ohms inter- 
ference is serious. Research shows that 
a safe resistance to be specified for con- 



Why shielding is necessary. Graph shows 



ncctions in a new shield should not ex- 
ceed .001 ohms. To obtain low resist- 
ance joints machined bearing services 
of adequate area must be provided. 
Non-metallic gaskets or anodized sur- 
faces are, apparently, a source of trouble. 

Ground bonds between ignition shield- 
ing and the engine, it appears, should 
not be more than 18 in. apart. Where 
highly sensitive receiving equipment is 
used at frequencies of 100 me. or higher 
bonds to the engine every 9 in. are de- 
sirable. The use of shields having a 
specific resistance of more than .005 
ohms per foot requires even more fre- 

Discussed at some length in the paper 
was the effect of moisture, corona acid 
products of the decomposition of air in- 
side shielding upon ignition system in- 
sulation, the effect of conductive “tracks” 
forming upon the surface of insulators, 
the effect of damping resistors and 
capacitive loading in high tension cir- 
cuits upon engine performance and 
sparkplug life. 

Summing up, the Randolph paper said, 
significantly: "The recent tendency 

toward the design of an ignition system 
as a complete unit in itself seems to be 
the most logical and successful solution 
to the problem. Shielding, insulation, 
the spark generator and the sparkplugs 
must be designed to work together to 
obtain the maximum in efficiency and in 
trouble-free operation. Future progress 
seems to lie in the use of improved 
shielding having no internal air spaces, 
in the use of improved plastic or ceramic 
insulators, and in the development of ■ 
new ignition systems in which low volt- 
age currents are carried to individual 
spark coils in or near the sparkplugs to 
remove the necessity for high voltage 
distribution. Rapid progress has been 
made in recent months toward these 


Peek-A-Boo Insulation 

"Transflex” is a new, tough, rubber- 
like insulation tubing developed by the 
Irvington Varnish & Insulator Company 
of Irvington, N. J., especially for use in 
connection with radio and other wiring 
in high-flying aircraft. Available in 
sizes from No. 12 to § in. inside 
diameter, the tubing has good resistance 
to brittleness down to -50 deg. C, is 



transparent to facilitate the tracing of 
of breaks and shorts. 

Rubber In The Air 

A rubber wind sock made by The 
General Tire & Rubber Company of 
Akron for trailing aircraft antennas 
gives proper drag for best radio perform- 
ance, is suitable for use with hand or 
motor operated winches. The cone is 
in. long but may be readily shortened 
for fast-flying ships. Diameter at the 
spider, which flexes to give straight, 

is e 4i' V in. rae W ' ° U SP,n ' ‘' V ' St ° r W ,P ’ 

The concern is also making rubber 
insulators in 3, 6 and 9 in. lengths (un- 
flexed) for aircraft fixed antennas. In 
addition to insulating the antenna these 
units maintain antenna tension, avoiding 
the use of metal springs in which air 
friction frequently produces reception- 
disturbing static. 



Tubing-Shielded Wire Data 

Excellent electrical as well as mechan- 
ical shielding of approved aircraft wire 
made to Specifications AN-J-C48 and 
95-27074 is obtained by drawing over 
such wire seamless thin-wall copper, 
aluminum or lead tubing. The Precision 
Tube Company of Philadelphia presents 
interesting data concerning wire so 
shielded in Bulletin 201. Wire sizes 
from No. 2 to No. 22, with insulation 
ranging from flame-proof glass and 
flame-prooi cotton to less expensive 
varieties, are discussed. Power factor 
in percent and capacity-per-foot between 
conductor and shield is tabulated. The 
bulletin states the outer diameter and 
(Turn to page 247) 
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PATROL PLANES for immediate delivery 




NEW /^OftOCO^tKS Available for 
immediate Fly-Away Delivery 


These famous planes of known performance are especially suitable for present military 
and naval uses, Civil Air Patrol or Schools of the Civil Pilots Training Program. 

Subject to prior sale these 33 new Monocoupe airplanes are offered at $3845.00 
each, Fly-Away, Orlando, Florida. Quantity prices afford considerable savings and 
will be quoted on request together with detailed specifications. 




Fifteen years of engineering and manufacturing experience have built outstanding per- 
formance, ruggedness, stability, economy and comfort into these light planes that handle 
like a "big ship”. With their dual controls and standard instrument equipment they are 
perfectly adapted for military and naval ''refresher” courses, transportation between 
scattered posts and dispersion fields, or other general utility flying. 

These 33 planes are powered with the 90 H.P. Franklin — and all are equipped with 
electric self-starter, motor driven generator and battery without extra cost. 

With its rapid rate of climb (650 feet per minute at sea level), high speed of 125 
m.p.h., cruising speed 115 m.p.h., landing speed of 45 m.p.h., and a normal range of 
600 miles with its 28 gallons fuel capacity plus a service ceiling of 14,000 feet, you have 
a plane that incorporates operating safety with construction sturdy and strong enough 
to please the most experienced flyer as well as to stand the roughest handling by new 
or out-of-practice pilots. 


Phone, wire or write at once to 

UNIVERSAL MOULDED PRODUCTS CORE 

Action /%? H 0 COUfK division — 570 lexington avenue, 
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place all companies on a comparable 
basis. None of the adjustments, how- 
ever, cause any material deviation from 
the results shown. 

The ebb and flow of the investor’s air- 
line fortunes can thus be seen over the 
course of recent years. For purposes of 
simplicity, comparisons are made at each 
year-end and April 1. 1942, is added to 
show the deterioration that has devel- 
oped since the first of the year. Also 
shown is the high and low points of the 
individual companies, irrespective of the 
dates such levels were reached. This 
should stimulate some mental gymnastics 
for those who like to imagine what 
could have happened by buying at the 
bottom and selling at the peak. 

The record shows that American 
paid off far better than any of the other 
major airlines. A faithful supporter, at 
the high mark during late 1940, could 
have realized almost $9 for the one in- 
vested at the outset of 1938. It is also 
evident that American suffered the 
greatest decline during the current first 
quarter — losing about 39 percent, pri- 
marily as a result of the CAB action. 
United, on the other hand, has con- 
sistently been a market laggard in rela- 
tion to other airline equities. Moreover, 
at its low point, United showed the 
greatest loss in the group. 

It is significant, however, that all 
major airline issues arc currently sell- 
ing at higher levels than prevailed more 
than four years ago when the industry 
was lust liegmuiug to show its stride 
and when it was about to be given a new 
lease on life by the enactment of the 
Civil Aeronautics Act of 1938. 

Any new industry, having a sound 
base, is certain to show strong growth 
tendencies. The cycle of events is bound 
to carry many a company along with the 
tide. At times, the success of an indi- 
vidual unit may not be due to the enter- 
prise of its management — but in being 
around when the inexorable trend of the 
times carries everything in its wake. 
The picture presented in the graph is a 
composite of all the elements contribut- 
ing to the results shown for the indi- 
vidual lines. The market constantly 
evaluates all factors involved and its 
bloodless verdict is nothing more than a 
reflection of the progress being made by 
the separate companies. 

AMERICAN DECISION REVIEWED 

The CAB decision on American Air- 
lines — one that will have a profound 
effect upon the entire industry — is prob- 
ably the most important rate pronounce- 
ment yet issued by the Board. 

One of the fundamental issues in- 
volved is the recapture of past earnings. 
The examiners's report issued in June. 
1941. first recommended that previously 
reported earnings be revised downward. 
Very little substance was advanced at 


that time and it appeared certain that 
if this principle were adopted, previously 
reported earnings of every airline would 
be in constant jeopardy subject to re- 
capture. 

Now comes the Board with its deci- 
sion and in 13 well-documented pages 
asserts its right to order retroactive 
and reduced mail compensation for 
American. The weight of legal opinion 
marshalled to support this contention 
is imposing indeed, and it must be noted 
in all fairness, that a convincing case 
is presented. Basic considerations in- 
volved, however, are far broader than 
the narrow interpretation defined and 
adopted by the Board. 

Probably the most outstanding section 
of the report is the Board’s explanation 
outlining what constitutes proper no- 
tice that rates may be reduced as of a 
prior date. The Board, after some de- 
tail, stated that from the moment of the 
adoption of the order instituting the 
investigation, “the carrier has full no- 
tice of the possibility (of reduced and 
retroactive rates) : . . . and such plans 
as it makes ... it must make subject to 
the knowledge it thus possesses." // 
this statement anrl supporting material 
means what it implies, there is strong 
reason to believe that the industry is 
not in universal jeopardy of earnings re- 
capture. In other words, unless the 
Board has instituted a rate proceeding 
for an air carrier, that company may 
reasonably expect to retain all earnings 
reported to date and until such time as 
the Board may serve notice that a rate 
investigation will be undertaken. On 
this premise, the only companies now 
subject to recapture of earnings are 
Eastern, Penn-Central. Pan American 
Airways and TWA. As far as the other 
airliners are concerned, the door ap- 
pears closed as to the recapture of pre- 
viously reported earnings. 

Considerable uncertainty as to pos- 
sible review of air mail rates may now 
be removed. The examiner's report 
clearly contained the possibility of es- 
tablishing a dangerous precedent: the 
Board's action does not. Lumping the 
two together as one and the same, is the 
basis for the misinformed selling of all 
airline equities. At least statistical serv- 
ices and investment firms have not yet 
given recognition to the selectivity de- 
fined by the Board’s decision. 

The Board throughout its decision is 
cognizant of the substantial capital re- 
quirements of the industry, stating in 
part “. . . the close of the present war 
will open an era of airline expansion 
in the United States and in the interna- 
tional field without historic parallel. 
These developments will involve capital 
requirements of great magnitude, which 
in all likelihood will have to be met with 
great rapidity. They cannot be satisfac- 
torily met unless those who supply the 


necessary funds are convinced that the 
enterprise will have a firm opportunity 
to secure earnings commensurate with 
the risk of the undertaking. The final 
measure of that risk will be determined 
by a number of factors, not least of 
which will be the economic results of 
the present regulatory policy now devel- 
oping in the administration of the Civil 
Aeronautics Act." 

Yet in the face of this sound dictum, 
the CAB action on American’s mail 
rates is most disconcerting to those who 
have been led to believe that efficiency 
of management has its own rewards. 
Further, the Board, with high regard, 
quotes an opinion of Mr. Justice Bran- 
dels to the effect that: “The reasonable 
rate to be prescribed by a commission 
may allow an efficiently managed utility 

Based on results, American has dem- 
onstrated a superior record. This is 
shown in the substantial revenue pas- 
senger gains from year to year and is 
reflected in the overall barometer pre- 
sented. The Board itself credits Ameri- 
can with "a very creditable performance 
on the score of honesty, economy and 
efficiency of management.” The “need" 
of the carrier seems to be the controlling 
factor. Under such circumstances the 
Board is inclined to reduce all airlines 
to the same level with the resulting ten- 
dency of discouraging individual incen- 

The Board found that 98 percent of 
American's total operating expenses of 
the immediate future will be covered by 
non-mail revenues. Obviously, under 
such circumstances, the “need” of air 
mail compensation to American is very 
small and loses all relation to its eco- 

The minority report of Chairman 
Pogue is very enlightening. The con- 
structive suggestion is advanced that an 
economic regulatory policy be followed 
which would encourage a simple capital 
structure confined entirely to common 
stock thus avoiding the complicated 
structures and attendant difficulties of 
some public utilities. This is particu- 
larly germane to the airlines as there 
have been indications of preferred stock 
coming into greater popularity. 

The Chairman also recognizes the de- 
sirability of establishing “funded” re- 
serves to meet the heavy financial de- 
mands of the future. The recommenda- 
tion is made that Congress authorize the 
Board to require the airlines to main- 
tain such funded reserves which would 
be created out of compensation received 
for the transportation of mail and out 
of funds received from general commer- 
cial business. These reserves, under the 
proposal, would be normally available 
upon authorization of the Board, and 
only for operating expenses and not. for 
(Turn to page 260) 
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AS, day by day, the stern lessons of aerial warfare 
xl over Europe were driven home, there formed 
in the minds of the men of Republic Aviation a new 
concept of fighter aircraft ... of a plane which would 
fly higher, fly faster and outfight any other airplane 
in the world. 

Early studies supported the view that a new 
Republic design, developed to incorporate highest 
available engine power and advanced turbo- 
supercharging, would provide this nation with a 
high-altitude fighter which, at least in this war, 
would have no match. 

With the concurrence of Government officials, 
actual planning of the project was swiftly carried 
forward by Republic Aviation engineers. An inten- 
sive period of designing, building and testing ensued, 
during which valuable aid was rendered by Pratt & 
Whitney Aircraft division of United Aircraft Cor- 
poration, pioneers in the development of great air- 
craft engines. In all, an incalculable amount of 
human endeavor and skill was brought to bear so 
that our Army pilots might have a pursuit-inter- 
ceptor which would be second to none. 


Today the prospect of victory is brighter because 
of Republic Aviation’s unflagging efforts and devo- 
tion to a single purpose. The premier designation 
in the field of high-altitude interception has been 
officially accorded the new and mighty Republic 
2000-h.p. P-47 THUNDERBOLT, significantly 
described in the Harter Report of the House Com- 
mittee on Military Affairs as "the most suitable 
aircraft of its type in the world.” 

This selection of the P-47 as one of the limited 
number of basic types of warcraft being produced 
under the Victory program is a crowning recognition 
of the soundness of Republic design and of the 
success of a resolute enterprise in which the Army 
Air Corps has shared importantly. 

Now, the steady and ever-increasing output of 
Republic P-47 Thunderbolts at Republic Aviation’s 
great plant at Farmingdale, New York, is to be 
augmented by companion production at other points. 

To our distinguished brothers-in-production on 
the P-47, we of Republic Aviation cordially extend 
full collaboration and the aid of every facility at 
our command to keep the Thunderbolts rolling. 


Republic Aviation Corporation. Farmingdale, Long Island, New York 
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Ears that hear miles into the sky 


Sentries of the night must glean even the 
faintest murmur of an airplane in the skies. 
From this sound, the location and direction 
offlightmustbe determined, 
searchlights pointed, the 
plane identified, and, if 
necessary, intercepted. 

To do this, the sensitivity of 


the human car is magnified and made keenly 
aware of direction by the huge mechanical 
ears of the Sperry Sound Locator. 

This instrument is but one 
of the many units manufac- 
tured by Sperry to increase 
the efficiency and effective- 
ness of the armed forces. 



AmongSperry products playing a vital role in 
the war effort arc the Gyro-Compass, Gyro- 


SPERRY GYROSCOPE COMPANY, INC. 

BROOKLYN, NF.W YORK 
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Bell P-39D Airacobra 

The Bell P-39D Airacobra carries a 
belly tank to augment its normal fuel 
supply. The streamlined tank can be 
dropped in flight, when desired, after 
its contents are exhausted. 

This Army fighter, powered by the 
Allison liquid-cooled engine, carries the 
heaviest cannon of any single lighter in 
the world. This model has been in vol- 
ume production for some months. The 
Airacobra is also in service with Eng- 
land's RAF, whose pilots rate its high 
in combat performance. Its armament 
also includes heavy and light machine 
guns. 

The engine is located just aft of the 
pilot and the propeller drive is accom- 
plished by means of a ten-foot extension 
shaft to a reduction gear in the nose. 
Its 37 mm. gun fires through the hub. 


New Atlantic Speed Record Established 


"Grasshoppers" For AAF 

Delivery has begun on an Army Air 
Force order for a substantial number 
of L-57A light observation planes man- 
ufactured by the Taylorcraft Aviation 
Corporation of Alliance, Ohio. This 
designation supercedes the previous 
designation. 0-57A, to better identify 
the mission of this particular airplane, 
that of liaison work in conjunction with 
the ground forces. 

Tiie L-57A differs from the Taylor- 


A civilian ferry pilot flying an Amer- 
ican bomber to England recently got on 
a tail wind and made the trip in 6 hr. 
40 min., clipping an hour from the pre- 
vious record. The distance is about 
2,400 miles : average speed about 330 
mph. After setting the mark, with a 
Consolidated Liberator, the pilot still 
had too much gasoline for safe landing 
and he was compelled to circle the field 
for three hours to lighten his load. It 
is against the rules for ferry pilots to 
speed on crossings and violations are 
punished, but the pilot in this case con- 
vinced authorities that his speed was 
accidental. The rule against speed is 
to keep restless pilots from using up 
their engines by running them too wide 
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A'VTr HAT questions regarding aircraft 
’ ” engine lubrication or the selection 
of aviation fuels and lubricants would you 
like to have answered ? 

The Aviation Division of The Texas 
Company has the answers to many such 
questions, and wants to send them to you. 

This material, written in layman’s lan- 
guage, has appeared in our technical pub- 
lication, "LUBRICATION.” 

It will be found thoroughly reliable, 


authentic, and technically accurate. 

Requests for the number of copies de- 
sired by aviation schools, students and 
employees in the aviation industry will be 
honored until the supply is exhausted. 
There is no charge. Please address your 
requests to: 

The Texas Company, Aviation Division, 
135 East 42nd Street, New York, N. Y. 

FOR YOUR ENJOYMENT 
<£,'■>. FRED ALLEN every Sunday night. See 


TEXACO Lubricants and Fuels 

FOR THE AVIATION INDUSTRY 
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Primary Flight Maintenance 

Civilian schools now under contract to train Army pilots are doing the 
miraculous, largely through the diligence and ingenuity of the mainte- 
nance personnel. This is dramatically illustrated in the following story 
of maintenance technique at Hawthorne School of Aeronautics. 


By WILLIAM D. STROHMEIER 

Flight Commander. Hawthorne School ot Aeronautics 


|^OT, BY ANY MEANS, the easi- 

the problem confronting the superin- 
tendent of maintenance at any of the na- 
tion's Civil Elementary Schools, where 
commercial contractors are using Army 
flying equipment to give Air Corps ca- 
dets their first taste of flying. These 
schools scattered throughout the south, 
southwest, and west are today chalking 
up a remarkable performance in making 
possible not only a quick, efficient train- 
ing program for the Air Corps but also 
chalking up the safest military training 


all this must of course be handed to 
the maintenance crews who after all 
are the ones who keep 'em out of the 
shop and on the line. 

This stellar job of maintenance being 
carried on at these Air Corps Training 
Detachments by civilian crews under 
army supervision, has in no way been 
made easier by the recent stepping up 
of the entire program of military pilot 


training. The latest plans for tens of 
thousands of planes has had its corre- 
sponding effect on thq number of pilots 
wanted in a hurry. The primary schools 

output to a marked degree, and much of 
this increased load has been placed on 
existing facilities and fleets of training 
planes not enlarged in proportion. In 
short, the ability of schools to produce 
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as we pass our lO™ MILESTONE 



IN THE MARCH 

of AVIATION 


Unllotj Salutes tie 'Tut Wc e wit l a flledae to Uictoty! 



IT CAN BE DONE. To this determined spirit 


pared us for all-out service to Military and Light- 
craft manufacturers during the present emergency. 
Much has been asked of Uniloy — our entire orga 


complying — 7 days a weekl — with skill, accu- 
of American aviation, we at Uniloy pledge racy and patriotic vigor. And we're ready to do even 
support. The past decade has well pre- much more! * * Uniloy facilities and engineers are to- 
day prepared to cooperate with aircraft manufacturers 
in the design and production of accessories and special 
equipment. Your letter will bring a prompt response. 
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has revolved mainly about their ability 
to keep as many airplanes possible in 
the air a maximum amount ot time. It 
has called for new, ingenious and clever 
ways of avoiding time consuming hours 
off the flight line. That these problems 
are becoming satisfactorily overcome is 
a tribute to civilian aviation and its per- 
sonnel which, trained by years of ex- 
perience, are now available to help in 
the victory effort 

An excellent example of the scope 
and perplexity of maintenance problems 
confronting primary schools may be 
found at the Hawthorne School of Aero- 
nautics. This school, located in Orange- 
burg, S. C., is under the South East 
Air Corps Training Center and is 
typical in all respects of the many 
schools turning out primary aviation 
cadets. In keeping stride with the 
stepped up program it has put to work 
many ideas which “keep ’em flying,” 

Hawthorne’s maintenance superin- 
tendent is Sam R. Monschke, a typical 
product of civilian aviation. Born and 
raised in Texas, he started his aviation 
career washing airplanes for rides. 
Gradually going up tile typical ladder of 
promotion lie became connected with 
Braniff Airways at Dallas, later a 
teacher of aircraft mechanics at North 
Texas Agricultural College, where he 
was formerly a student, and finally 
maintenance supervisor of the Civilian 
Pilot Training Program in the second 
region. From the latter position. 
Monschke came to Hawthorne where 
in- a few short months he organized 
from scratch a compact and efficient 
ground crew to handle the fleet of Stcar- 
man PT-17’s used by Hawthorne for 
the training program. 

While many factors entering into 
successful CPTP operation have a bear- 
ing on proper operation of an Army 
contract school, the increased size of 


the fleet of airplanes to be serviced, 
the more complicated nature of the air- 
planes themselves, the much more rigid 
Army standards and maintenance re- 
quirements, make the problem or rather 
business of maintenance one full of 
many complications. Not the least of 
these problems in setting up a mainte- 
nance crew on short notice was the 
procurement of sufficiently experienced 
men and mechanics. It is a well known 
fact that aircraft mechanics are even 
more scarce than good pilots. It has 
been found, however, at Hawthorne, 
that except for key personnel of the 
maintenance group, as satisfactory re- 
sults can be obtained with local men of 
good intelligence as with the average 
run-of-the-mill aircraft school gradu- 
ate or A. and E. mechanic. Since the 
work is entirely specialized on one type 
of airplane, the Stearman, an employee 
with a diversified knowledge of all 
types of aircraft and engines has little 
advantage. The routine and constant 
repetition of the same type of mainte- 
nance methods and procedures make it 
possible to quickly groom a reasonably 
inexperienced helper into a responsible 
( Turn to page 248) 



GM War Service Program 

The recent announcement by General 
Motors Corp. of its three-point program 
to help keep the planes, tanks, and guns 
of the United Nations at highest possi- 
ble fighting efficiency finally throws the 
spotlight on that vital phase of the war 
effort — maintenance. Heretofore the 

greatest emphasis has been on produc- 

served. But as the war is to be won 
only by machines in use, much of the 
burden of the war effort falls squarely 
on the shoulders of the maintenance 
men who must keep them in useful con- 

The three-point assignment taken on 
by GM includes the following: 

1. Help train the enormous number 
of mechanics required to keep a modern 
task force in motion by maintaining 
schools for Army and Navy instructors. 

2. Place its own engineers in the field 
to expedite reports on operating experi- 
ence so that war products can be im- 
proved constantly. 

3. Assist the Army and Navy in hav- 
ing replacement parts on the spot when 

The training job alone calls for ex- 
penditures totaling as much as ?5, 000,000 
for the current year. It will involve the 
training of thousands of instructors in 
scores of centers throughout the country. 

Special staffs have been set up to 
conduct this program with key GM 
men appointed to head each of its phases 
under the direction of C. L. McCuen, 
GM vice-president in charge of engi- 
neering. 

W. J. Davidson will have charge of 


the Engineering Service group con- 
sisting of engineering observers sta- 
tioned in each Army Area and in each 
theatre of war. M. D. Douglas will 
handle parts distribution. 

John E. Johnson is head of the De- 
partment of Training Service and will 
be directly concerned with the training 
of maintenance instructors. 

Some GM divisions, such as Allison 
and Chevrolet, already have schools for 
Army instructors in operation, and these 
will be expanded. Other divisions will 
launch schools of their own. Teaching 
will involve products originated by other 
manufacturers which GM is now pro- 
ducing, as well as GM designed products. 

The training program follows the de- 
sign. standards and regulations set up 
for the armed forces and known as the 
I'"our Echelon System. Under this sys- 

for four different types of maintenance 
work. In the first echelon are the men 

The third echelon includes men in semi- 
mobile shop units where major repairs 
and replacements are made; while the 
fourth echelon covers overhaul depots. 

The largest and most difficult train- 
ing job undertaken by the armed forces 
is the Army Air Forces program. The 
Allison Division of GM. producer of 
liquid-cooled aircraft engines, has been 
training Air Force men for some time 
and has already given more than 800 
men of Allied nations from one to three 
months training as instructors. The Al- 
lison school is scheduled for expansion 
under the new program. 



In addition to operating a school at 
its plant, Allison also operates "road 
schools” at depots and flying fields. Fur- 
thermore, instructors are maintained at 
basic aviation training centers operated 
both by the Air Force and by commer- 
cial training schools. 

Courses of instruction similar to those 
at Allison will be set up in connection 
with the production of airplanes and 
aircooled aircraft engines. 

training schools, GM is also preparing 
to train men for service with the other 
military branches involving tank, diesel 
engine, armament, and truck main- 


Panel Vibration Test Stand 

To determine vibration isolation char- 

ings under severe vibratory conditions, 
a panel test stand has been devised by 
North American Aviation consisting of 
a power-driven vibration source, punel 
mounting jig, and a standard instrument 
panel assembly. 

In the accompanying photographs the 
stand is shown testing the vibration 
isolation characteristics of Lord Shear 
Type Mountings manufactured by the 
Lord Manufacturing Co. of Erie, Pa. 



NATION. May, 



Announcing the Type “RA” Unit 

an Example of Whiting's Specialized Service to the Aviation Industry 



The new Type “RA” Unit is a simplified device for 
holding radial engines in an easily accessible position 
during the assembly of the engine accessory section. 
Important features are the rotating ring clamp which 
permits turning the engine about the crankshaft axis 
to any desired position and the modern streamlined 
design which provides 100% accessibility to any part 
of the accessory section. The new and unique design 
incorporated in the Whiting Type “RA” Unit has 
provided every possible means of speeding up nacelle 
assembly. The engine is quickly and easily clamped 
into position; the entire streamlined unit is easily 
maneuverable in congested spaces. 

Whiting products include service -tested matched 
maintenance and handling equipment — metal work- 
ing machines — cranes and hoists. Whiting engineers 
develop new devices to customers’ specifications, and 
the research staff is equipped to work with you in 
solving your equipment problems. 

WHITING CORPORATION • Aviation Department 
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A New Training Film in 
Full Color and Sound 
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23 hours per day, 6 days per week 
and 20 hours on Sunday . . . swing 
shifts of Holley technicians are cali- 

American and allied fighter planes. 
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IATI0N CARBURETORS 


HOLLEY CARBURETOR CO. • AVIATION DIVISION ■ DETROIT. MICHIGAN 
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Turning Out Instrument Pilots 

How Pan-American Airways instructs its flying per- 
sonnel in transoceanic instrument flight routine 


By HENRY W. ROBERTS 


S OUND BASIC instrument flight 
training is absolutely essential 
to the successful operation of a sched- 
uled airline,” say PAA’s operating vet- 
erans. This is made possible through- 
out the PAA System by use of the 
formula : 

High Standard -1- Good Instruction 
Good Equipment 

Actual Practice Expert Instrument 

This is the simple formula which gave 
PAA its unexcelled flying personnel, 
apd the lowest accident rate among the 
world's airlines. Every PAA pilot is, in 

When, on December 7. war broke out 


in the Pacific, PAA’s "California Clip- 
per” was stranded in New Zealand. Its 
crew flew the ship to New York — via 
Australia, East Indies, India, across 
Africa, across South Atlantic, and up 
to PAA’s base at LaGuardin Field — 
under wartime conditions and in virtu- 
ally total radio silence, in an uneventful 


A Grumman G -44 used fey Pan American as 
an instrument trainer. The plane is equipped 
with two complete pilot compartments , one 
behind the other. The instructor and hit eo- 


"routine” operation. For a whole month 
the big flying boat was a self-sustaining 
unit, operating away from its bases, 
away from established air routes. 

But such epic flights are, to PAA 
personnel, merely “routine,” That flight 
was, perhaps, the most spectacular dem- 
onstration of the value of the company's 
formula. 

In addition to instructing its own 
personnel in expert navigation of ocean- 
going aircraft, PAA is also training an 
undisclosed number of transoceanic 
ferry pilots. PAA’s instructors teach 
the ferry pilots — but who teaches the in- 

Many years ago PAA’s dynamic vice- 
president. A. A. Priester, felt that the 




and landing gear actuating controls. Ahead ol the panel and curtain which cuts off the 


special operating problems of his air- 
line required special flight instruction. 
Without fanfare, at several of its far- 
flung bases, PAA’s operations depart- 
ment set up flight instruction projects. 
In long test flights, under all sorts of 
operating conditions, actual or simu- 
lated, PAA's early pilots taught them- 
selves. There was nobody then who 
could teach them. From the lessons they 
learned themselves there evolved a 
training procedure for making flying 
experts out of mere pilots. 

SPECIAL OPERATIONAL PROBLEMS 

Today, PAA maintains eight training 
centers at its various bases, uses 17 
training ships. In addition to routine 
flight training, taught equally at all sta- 
tions, each station also instructs its 
personnel in the special operational 
problems encountered in each division. 
Thus, the pilots undergoing training 
at the Pacific Division in San Francisco 
go through extensive practice in instru- 
ment approaches and landings which 
they may encounter in the waters of San 
Francisco Bay, Los Angeles Harbor, in 
Hawaii, Midway, Wake, Guam, Manila, 
Canton, Pago-Pago, New Zealand, and 
alternate emergency harbors, while those 
in training at the Atlantic Division in 
New York become familiar with the 
same problems as applied to the harbors 
at New York, Baltimore, Bermuda, 
Azores, Lisbon, and alternate ports of 
call. 

Most of the preliminary training is 


done on such aircraft as may be spared 
from actual operation ; some of it is 
being done in small two-place Rearwins, 
or four-place Cessnas and Stinsons ; for 
flying boat training, old Sikorsky S-38’s 
and Consolidated flying boats are being 
used. After the pilot becomes well 
versed in the flight problems which he 
will encounter, he is given final training 
on board the actual types of aircraft 
which he will fly: Douglas DC-3A's, 
Stratoliners, two- or four-engined Sik- 
orsky S-42’s, or Martin Clippers, or the 



Ward D. Davis, Senior Instrument Flight 
Instructor, Atlantic Division. Pan American 
Airways System. 


new giant Boeing 314 flying:, .Jioats. 

Of the 17 training airplanes now. jji 
service, three are located in the Atlantic. 
Division at New York, six at the East- 
ern Division at Miami, one at the 
Pacific Division at San Francisco, an- 
other two in the Western Division at 
Brownsville, and one each at Seattle, 
and in Colombia, Brazil and Peru. 

SPECIAL MARINE EQUIPMENT 
The latest marine equipment, espec- 
ially designed for the task, is used by the 
Atlantic Division at New York, and 
consists of three Grumman Widgeon 
type G-44 twin-engined amphibians. 
This equipment represents a major mile- 
stone in PAA’s training program, and 
although publication of complete details 
of these unique ships is not possible 
under present wartime conditions, some 
items of interest may nevertheless be 
presented without disclosing informa- 
tion essential for national defense. 

Each divisional instrument training 
project is under the direction of a senior 

lantic Division the training project is 
under the direction of Division Instru- 
ment Flight Instructor Ward D. Davis. 

His three Grumman Widgeons are 
each equipped with two complete pilots’ 
compartments, one behind the other. 
The instructor and his co-pilot are seated 
in the forward cockpit, while the pilot 
undergoing training occupies the rear 
cockpit “which is completely equipped 
(Turn to page 243) 
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TO SPEED AIRPLANE PRODUCTION 



From the many Republic Alloy Steels— each 
of known uniform physical characteristics 
—designers and engineers can select the most 
efficient steel for each specific plane or en- 
gine application. Included in this wide range 
of analyses are steels that provide the needed 
high strength to weight ratio; resistance to 
creep, stress, shock, vibration, abrasion and 
corrosion; working safety at high or low 
temperatures— or any combination of these 
essential qualities. 

But selection of the correct grade is one 
thing— working it into the required shape 
is another. 

That’s where Republic Alloy Steels again 
come to the aid of the Aviation Industry— 
by providing known uniform behavior in 
fabrication that speeds production— uni- 
formity of flow under the forging hammer 
—uniformity of machining under cutting 
tools— uniformity of reaction when given 
various types of heat-treatment— uniformity 
in welding— consistency in results time 
after time. 


With such uniformity of results in fabri- 
cation, production moves along smoothly 
and rapidly— helping to increase output 
—America’s greatest need today. 

Republic metallurgists— with accumulated 
experience in "aircraft quality” steels 
dating back to before the days of World 
War I— with unequalled experience gained 
through Republic’s position as the world’s 
largest producer of alloy and stainless steels 
—are qualified and ready to assist Republic 
customers on any problem involving the 
selection, application or fabrication of steel. 
And Republic’s tens of thousands of expert 
steel makers are utilizing every ounce of 
Republic’s tremendously increased electric 
furnace capacity to supply more steel 
—better steel— in a full-out effort to speed 
Production for Victory. 

REPUBLIC STEEL 
C O R POR ATIO N 


Esa 


j\lloySteels 

of known uniform behavior in fabrication 


REPUBLIC^ STms 


Other Republic products include Enduro*. 
Stainless Steel— Electrunite* Aircraft Tub- 
ing — Upson Bolts, Nuts and Rivets — Pipe 
— Sheets— Truscon HangarDoorsand Build- 
ing Products— Berger Lockers and Shelving. 



• Designers of machines for America's armament can speed up produc- 
tion by specifying bearings of established American standard dimensions 
and tolerances. Because standard bearings can be produced much faster 
than "specials” requiring extra tooling and different machine set-ups. 

One “special” may well delay delivery of many standard bearings 


and the machines awaiting them, in addition to complicating the 


servicing of machines in the field or in 
Division of General Motors, Bristol, Conn. 


Designers: Consult a New Departure En- 
gineer as to availability of types and sizes. 
Managers and Foremen: The proper mount- 
ing of ball bearings so that machines will 
give tip-top performance is vital to our war 
production effort. All men in charge of 
assembly shoultl have New Departure’s new 
u Shop Manual.'’ 


the plant. New Departure, 
Detroit and San Francisco. 



BALL BEARINGS 
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Transition 
Trainers . ... 


Extensive use of these planes is saving 
money, lives and priceless time for the 
United Nations. 


T O FLY the AAK’s multiengine tactical airplanes. 

immediately after the completion of flight training 
in primary, basic and advanced single-engined train- 
ers. would be something like trying the big jump 
after the first few skiing lessons. 

The multiengine pilot has 2.000 to 4,800 "horses” 
at his command. He has many more tons of air- 
planes to fly, and is responsible for larger crews titan 
single-engined pilots. The big multiengine planes 
handle differently on the ground, during take-off and 
landing, and in flight. Multiple instruments and con- 
trols surround the pilot and co-pilot and teamwork 
with the crew is infinitely more complex than the 
instructor-student team in single-engine trainers. 

In peacetime, single-engine pilots were schooled 
in the intricacies of multiengine flight on obsolete 
combat aircraft. The situation which faced our mili- 
tary experts at the start of the war was a perplexing 
one. Multiengine pilots by the thousands were 
needed. So was every multiengine combat craft in 
existence, obsolete or not. The prospect of having 
to take these badly needed planes away from the battle 
front for training purposes was gloomy indeed. 

( Turn to page 255) 
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CLUE No. 6. ..The final due is an easy one— if you're un automotive 
or petroleum emtineer. These machines are "C.F.R." knock retina 
engines which are used in the six gasoline-testing laboratories. 
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Flying Equipment 




Westland 

Whirlwind 


In service with the RAF since 
before the war, here are the 
first details released on 
Britain's twin-engined, 
singe-seat fighter. 


F IRST DETAILS of a British single- 
scat fighter, the Westland Whirl- 
wind. equipped with two liquid-cooled 
engines, have recently been revealed. 
Hitherto, no information has been offi- 
cially released on this type of military 
plane employed by the Royal Air Force, 
although it is said the Whirlwind was 
flying more than a year before the war 
began in September, 1939. Last August 
Whirlwinds were reported to be part of 
an escort, as far as Antwerp, in bomb- 
ing raids on Cologne. They are used 
both as day and night fighters. 

Powered by two 12-cylinder Rolls- 
Royce Peregrine engines, which de- 
velop 860 hp. each at 13,500 ft., the 
Whirlwind is said to have a top speed 
of 353 mph. Span is 45 ft., length 31 ft. 
6 in., and height 11 ft 7 in. These 
dimensions niake it smaller than our 
twin-engined Lockheed P-38, which also 
has considerably more power in its two 
Allisons. Armament on the Whirlwind 
consists of four 20 mm. Hispano can- 
non. These are installed in the nose 


of the rather narrow fuselage. A dis- 
tinctive feature is the cruciform tail, the 
center of which has been faired. Flaps 
of the Fowler type have been fitted and 
the rear ends of the engine nacelles are 
hinged so as to move with the flaps to 
which they are attached. In the night- 
flying version, retractable landing lights 
are installed under both wings, and 
flame-damping exhausts are fitted. 

Both main landing gear and tail wheel 
are fully retractable, the main wheels 
retracting backward into the underslung 
nacelles behind closing doors. Radiators 
are totally enclosed in the wing between 
the fuselage and engines, as shown in 
the three-view drawing, the cooling air 
entering by way of ducts in the wing’s 
leading edge. Diameter of the constant- 
(7'nrii to page 256) 






H IGH STRENCTH metals, such as stainless steels and 
many aluminum alloys, present a forming problem 
that taxes the most modern type of stamping machinery. 
Many forms cannot be drawn without a great deal of dif- 
ficulty — other forms must be shaped without drawing as 
no reduction of section is permitted! 

The Cecostamp provides a means for forming these 
difficult metals with fewer operations and greater true- 
to-die accuracy. The Cecostamp permits the operator to 
control the metal flow of stamping and thus produce 
shapes without drawing and the reduction of sectional areas. 
Controlled stamping overcomes the resiliency of these 
hard-to-form metals and gives them a permanent set at 
a greater rate of production. 

A new publication, just off the press, shows examples of 
Cecostampings and details of their production. Just write 
for a copy of "Cecostampings”. 

Chamberaburg Engineering Co., Chambersburg, Pa. 


CHAMBERSBURG 

*C!COSTiUIP* 

HAMMERS PRESSES 
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Civil Air Patrol Steps Ahead 

Earle L. Johnson succeeds Maj.-Gen. Curry 



Large scale military operations by the 
Civil Air Patrol are likely in the im- 
mediate future as CAP’S potentialities 
become more and more apparent to 
Army and Navy officials. This is indi- 
cated by reports from Washington con- 
cerning the success of “test” Wings 
operating with various Army commands 
throughout the country. 

Courier service by CAP is proving 
itself of great value to the Army, par- 
ticularly for the transportation of 
cargos comprising replacement parts 
needed for the servicing of military air- 
craft. More than 1,000,000 pound-miles 
of Army cargo alone were flown in a 
ten day period despite bad weather by 
the Pennsylvania Wing servicing the 
Army Air Depot at Middletown, Pa. 
Cargo mileage will continue to increase 
as more ships of the Stinson Reliant and 
Bcechcraft class are drawn into service. 
These ships are capable of transporting 
(with one pilot) nearly 1,000 pounds 
of cargo 600 miles non-stop at speeds 
around 150 mph. Besides cargo flying, 
personnel transportation is also increas- 
ing. Army officials are being flown as 
far south as Georgia and South Caro- 
lina by the Pennsylvania Wing at Mid- 
dletown. 

In western sections of the country. 
Wings are flying patrols over strategic 
areas where distance between such areas 
is such that aircraft patrol is the only 
feasible means for efficient operation. 
Tlie Illinois Wing is preparing to assist 
in the collection of scrap metal for the 
War Production Board by locating all 
abandoned automobiles and farm ma- 
chinery from the air. Much time will 
be saved in this quest as all reports of 
material will be tabulated as to location, 
permitting the appropriate agencies to 
route their collection personnel more ef- 
fectively. 

Air raid alerts in several cities have 
been given added emphasis through the 
use of CAP planes. One hundred and 
forty-seven aircraft and 400 aircrew per- 
sonnel staged an “air-raid” on Indian- 
apolis. In South Charleston, W. Va. ; 
ten planes were used to check civil de- 
fense operations including the dispatch- 
ing of police and fire units to “bombed” 
areas by radio. 

CAP also has directly aided the Army 
by flying patrols over anti-aircraft bat- 
teries in training maneouvers thus al- 
lowing regular Army craft usually as- 
signed to this work to be given more 
important military duties. Civil craft 
and personnel will, no doubt, be used 


more extensively on this type of work 
as the personnel becomes more cogni- 
zant of military training procedure. 

Use of CAP personnel has been sug- 
gested by Charles I. Stanton of the CAA 
as a means of easing the "airport guard” 
situation. Mr. Stanton in a letter to 
Maj. Gen. Curry said, “. . . we have ad- 
vised municipalities or airport managers 
to apply to the CAP for volunteer as- 
sistance in meeting the personnel re- 
quirements for guarding and flight con- 
trol . . . We are sure that the CAP units 



Earle L. Johnson succeeds Moi-Gen. John F. 
Curry os Notional Commander of Civil Air 
Poirot. A Quiet Birdman and director of 
aeronautics for Ohio, he organised Ohio 
pilots for defense Hying before the advent 


of CAP. His rise from executive officer to 




the special agent in charge of the near- 
est field office of this Bureau any activ- 
ities coming to their attention which in- 
dicate possible violations of the Espion- 
age or Sabotage Statutes. . .” 

It is stressed that each CAP intelli- 
gence officer should contact his nearest 
FBI office so that he will know to whom 
to report, and how he can be reached by 
the agent in charge should occasion 

All Patrol Wings are carrying out 
extensive ground training courses which 
are pertinent for efficient cooperation 
with the Army and Navy military prob- 
lems. Radio training is be.ing particu- 
larly stressed because of its importance 
in plane-to-ground communications. 
Units have been instructed to enlist as 
many "hams" for CAP duty as is pos- 
sible. Experienced mechanics are also 
needed for the servicing of light aircraft 
while on prolonged duty. 

Added proof that the CAP has gradu- 
ated from the "kiwi” class and is ready 
for close Army and Navy cooperation 
was demonstrated by the recall of Maj.- 
Gen. John F. Curry and Maj. Reed 
Landis, national commander and avia- 
tion consultant, respectively, to active 
Army duty and the assignment of Earle 
L. Johnson as national commander of 
the CAP. 

Due to War Department censorship, 
details are meager concerning many im- 
portant duties and operations that are 
yet to be given to the CAP, but the ap- 
pointment of Mr. Johnson suggests the 
confidence that the Army and Navy has 
in the ability of the CAP to handle its 
duties properly, in line with established 
War Department policy. From all in- 
dications it appears that the Patrol will 
become a more important adjunct to our 
armed forces than many supposed; in 
truth, an auxiliary air arm (See Avia- 
tion, February, 1942, page 82). 


will feel it is a part of the service they 
can render to the country." 

This is possibly the best solution to 
this problem as there are more than 
enough CAP personnel to be assigned 
this type of duty. Last reports are that 
37,000 persons, of whom 80 percent are 
pilots, have applied for CAP duty. 

CAP aid in reporting suhjersive ac- 
tivities to the FBI has been, covered in 
a letter from J. Edgar Hoover, director 
of that well known organization. ' He 
says, “I believe that the personnel of 
your Paj^jl could be of great assistance 
by reporting immediately and directly to 


Trailers To Planes 

The shortage of metal and metal 
workers has caused many concerns to 
look to wood as a possible substitute to 
keep them going under existing war 
conditions. 

One concern, heretofore not connected 
with the aviation field has converted its 
machinery from that of building house 
trailers to the production of gliders. 
.Three other such trailer concerns are 
already converting to build wooden air- 
craft. 
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I the ship's twin engines roared once 
again into life and the tarmac at 
Halfway airfield started slipping hurriedly 
away from the cabin windows. The 
Lawes River with its attendant pastures 
and creeks is just over one hour and 
two hundred miles behind us to the 
West, and already the patchwork land- 
scape ten thousand feet below is chang- 
ing from wooded foothills into, flat lush 
plain. Away now, to the right, the main 
coast arterial is slicing diagonally across 
country to join the broad, traffic-spattered 
ribbon of the State Highway beneath us. 
Soon they will dive together as one 
wide boulevard into the tangled environs 
of the City, and the great ship will start 
its wide down-spiral to the airport. 
Dates fixed for the half-hour after the 
ship's arrival will be kept to time. 
Nothing uneventful has happened on 
this swift, luxurious hop from capital to 
capital. Nothing uneventful was expected 


to happen. In modern travel we take 
full efficiency for granted. 

But what is ' full efficiency ' ? Certainly 

That is beyond the bounds of human 
atainment. But if we can attain 90.9% — 
then that is as near as human endeavour 
will ever get to perfection. And in one 

of the hundrod-and-one things which 
go to make aircraft efficiency this 
amazingly high percentage has been 
obtained. - In Filtration. 

After much long and painstaking research 
in the VOKES laboratories, filters incor- 
porating and entirely different principle 
of filtration have been evolved which 
have been proved under most stringent 
practical tests to filter down to particles 
0.00004 ins. diameter. As near as is 
humanly possible this means pure air 
and pure oil (the VOKES filters are 
available for both air and for high and 


low-pressure oil systems), and a con- 
sequent great increase in the working- 
efficiency and life of aero engines. The 
introduction of these 99.9% efficient 
filters is of paramount importance to 
the aircraft industry. We shall be pleased 
to answer enquiries and arrange practical 
demonstrations through our agents. 



Vfe“— 


RATION EXPERTS 

American and Canadian Agent: 
E. Cantin, 101 Park Av., New York 
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fn line witli this, several .aircraft 
companies which are producing metal 
ships at the present are also conducting 
research on wood and resin-bonded 
veneers in the attempt to produce air- 
craft that are less costly and quicker to 
build. Some notable success has been 
achieved along these lines and the wood- 
worker appears to be coming hack into 
his own, regardless of whether he for- 
merly built trailers or chairs. 

ALONG THE APRON . . . 


• The Casey Jones School of Aeronau- 
tics in Newark, N. J. reports that the 
majority of mechanics students formerly 
enrolled as private students have been 
accepted as "Mechanic Learners” under 
civil service, with appropriate pay. 
Upon graduation, they will be placed 
under contract at any of the big Army 
Air Corps bases servicing Army air- 

• Air Cadet eliminations in the Primary 
School at the Southeast Air Corps 
Training Center have been reduced by 
7 percent due to a physical training 
program started last summer. Thirty- 
tour games, drills and aquatic exercises 
including archery, badminton, basket- 
ball and swimming are part of the physi- 
cal training program which is improv- 
ing coordination for flight duties. 

• Link-Instrument Courses are the sub- 
ject of two "letters of intent” which 
have been mailed from CPTP service 
headquarters in Washington. Courses 
include 15 hours minimum on a Link 
trainer, 20 hours aloft or a maximum 
of 25 hours. Contract to be for $81(1. 
including $100 for subsistence for 


• Air Service Command. Wright Field 
has placed training contracts with ten 
schools in the "A-E” and specialist cate- 
gories. The command will absorb full 
capacity of the schools signed. Future 
likelihood is that every approvable avia- 
tion training facility in the country 
will be training airmen for the nation'? 
offensive effort. 

° Offering its sendee and aeronautical 
testing facilities to the light plane man- 
ufacturer. the University of Kansas has 
announced the addition of a department 
of aeronautical engineering with a four 
year course leading to a B.S. degree in 
aeronautics. . . , Equipment includes 
three wind tunnels, largest of which is 
5 ft. in diameter with wind speeds up to 
85 niph., and various other testing ap- 
paratus for aircraft and engine testing 
and research. Engines up to 500 lip. can 
lie handled. Shop facilities for the con- 
struction of models and parts and a uni- 
versity owned airport are also on hand. 

• • - E. E. Brush, associate professor of 
aeronautical engineering is in charge. 
He was formerly a research engineer for 
Lockheed. 

• The CAA is anxious to preserve as 
much civil aviation as is practicable 
throughout the war because it believes 
that such aviation has a potential con- 
tribution to make in the war effort and 
that it would be unfortunate to destroy 
civil and commercial aviation and have 
to recreate them at the conclusion of 
hositlities. 

derstanding as to the permissibility of 
flying to and operating at points other 
than designated landing areas. Clear- 
ance officers at designated airports have 
the authority to clear flights to points 




which are not designated landing areas, 
provided they are satisfied as to the na- 
ture and purpose of the flight, and that 
the airplane will be guarded. 

• Trained for commercial flying service 
overseas, eight former graduates of the 
CPT commercial and instructor courses 
recently completed their advanced Flight 
Officer training at the Pilot Training 
Division of Northeast Airlines, Inc., at 
Burlington. Vt. 184 more CPT gradu- 
ates will bake the nine-week course 
which includes advanced meteorology, 
navigation, radio and instrument flight 
practice, Link time and multiengine 

• One hundred hours free flying time 
and a year's employment at regular sal- 
ary will be given to each of the 100 
winners of a Wings for Youth Compe- 
tition sponsored by the Piper Aircraft 
Corp. of Lock Haven. Pa. Maximum 
age for entrants is 19 years. Contest 
calls for the construction of a scale 
(not solid) model of the Piper Cub 
Trainer and closes July 8, 1942. Details 
may be obtained from local newspapers 
nr from Piper. 

• A Civil Air Patrol seafilane base on 
the New York City water front might 
be useful for saving some of that time 
“that is short." Executive hours could 
be saved by the hundreds. 

Watch Your Weather 

Absence of frequent weather reports 
for the private pilot during the present 
war emergency makes it imperative that 
he recognize the possibility and prob- 
ability of severe atmospheric changes 
that take place during the late spring 
and early summer. The suddenness and 
variety of these changes can not be too 
highly stressed as they have been re- 
sponsible for a number of fatal and near- 
fatal accidents in the past. 

Although the most severe changes, 
which usually take place in March and 
April are past, one may expect continued 
changes through May and June that will 
bear watching. 

Cyclones which are a great source of 
danger to aircraft both in the air and on 
the ground usually have their inception 
as a wave on a front parallel to the Conti- 
nental Divide, with the crest frequently 
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•"’EXTRUDED TUBU1G '^IIIETflLLIC BEILOIUS" 


For aircraft radiators, oil 
coolers, inter-coolers, and 
heat interchangers; for 
liquid-cooled and air-cooled 
motors. 


For all types of temperature 
and pressure control devices 
for aircraft engine cooling 
systems, carburetors and 
super-chargers. 


CUFFORD MANUFACTURING CO. 

564 E. FIRST STREET, BOSTON 

BOSTON CHICAGO DETROIT LOS ANGELES 


over Colorado. They usually follow a 
slow course toward the Panhandle and 
then swing east-southeastward. Central 
pressure at this stage is very often below 
998 lbs, or 29.50 in. The cyclone path 
then swings toward the northeast, fin- 
ally exiting between Lake Superior and 
the Gulf of St. Lawrence. 

Paul A. Garcau of the CAB Safety 
Bureau writes in a safety bulletin: "The 
fresh surface winds which result from 
the steep gradient (around the cyclone) 
are of immediate interest to the operator 
and pilot of light and medium aircraft. 
. . . The violence of the shifting winds 
associated with the entering edge of 
cold air for a considerable distance 
(along the cold front) from the cy- 
clone’s center may and occasionally does, 
reach proportions endangering even 
heavier transports. The astounding in- 
creases in velocity which occur in the 
upper winds along the warm front sur- 
face are of particular importance to in- 
strument flight. Experience has shown 
that unless allowance is made for the 
sometimes misleading pilot-balloon ob- 
servations (due to cloudiness and pre- 
cipitation and radio static conditions) 
the flight crew or pilot may encounter 
bewildering drift angles, unbelievable 
gains or losses in elapsed time between 

The inception of thunder storms dur- 
ing this period are usually rapid with 
icing and turbulence frequently severe. 
A feature of utmost importance to the 
preparation of flight through areas af- 
fected by the cold front is the occurence 
of violent storms far ahead of the front’s 
surface position. The development of 
this condition is often too rapid to permit 
full cognizance of severity and extent 
until the line of storms is full-fledged. 

High moisture content of the atmos- 
phere over the southern regions some- 
times causes icing conditions to take 
place in carburetors resulting in loss of 
power and possible forced landings. 
Judicious use of carburetor heat controls 
will usually prevent such a condition 
from occuring. 

With the war effort demanding more 
and more planes and pilots, help “Keep 
’em Flying" by watching your weather ! 

Strohmeier Instructs Cadets 

William 0. (Bill) Strohmeier, well 
known pilot, aviation writer and Piper 
sales promotion manager has been 
named Flight Commander at the Haw- 
thorne School of Aeronautics, Orange-' 
burg, S. C, where he will do his "bit” 
by training Army cadets. He is on 
leave of absence from Piper for the 
duration. A frequent contributor to 
Aviation in the past. Bill will continue 
to present his articles on light plane 
operation and training activities. 



NYA AIDS AIRCRAFT PRODUCTION 


7000 youths trained by the Notional Youth 

aircraft industry in the past twelve months. 
Trained in NYA workshops that were set up 

received basic troining in the mechanical op- 

were able to step into factory work with 
little time lost for " breaking 
tional 130,000 trainees of wh 
girls, are receiving basic train 
mechanical trades to fit them for work in 
the expanding war effort. Above photo shows 
NYA trained men checking the installation 
of a Pratt & Whitney Twin Wasp at the 



William D. Strohmeier 



ON PATROL . . . 


"MEN AT WORK is the key note for 
CAP! Although a number of CAP 
units are doing wartime assignments, 
the job of the rest is to train and prac- 
tice. The hard lessons of discipline, 
coordination, specialized skill and mili- 
tary secrecy must be practiced again 
and again until every man knows them. 
Airports must be kept open. CAA regu- 
lations must be strictly adhered to. In- 
fractions will place all civil aviation in 
jeopardy. Units must cooperate with 
the civil defense agencies in their areas 
wherever the use of planes or the ex- 
perience of airmen can help." . . . From 
Earle L. Johnson’s communication to 
all Wing and Group Commanders. 

• Henceforth, all CAP flight missions 
must be under formal operations orders 
signed by the Operations Officer of the 
unit of his deputy. CAP insurance pro- 
tection, credit toward training require- 
ments, and reimbursement of expenses 
will be denied on flights not so author- 
ized. Operations orders on search mis- 
sions are not a permit for hedge-hopping 
and unnecessary aerobatics. Although 
certain missions, including pick-up mes- 
sage training, will require low flying, 
such flying must be cleared with CAA 
inspectors and airport managers. 

• Although New York and Ohio have 
the highest number of CAP registrants, 
2,689 and 2,018 respectively, Delaware 
leads with the highest percentage of 
her pilot population, it being 87.7 per- 
cent. New Hampshire is second with 
73 percent. By way of comparison, New 
York has 36.4 percent of her pilots 
signed up. 

• Consolidation of the Georgia State 
Guard Air Force, comprising 200 pilots, 
with the CAP has been announced by 
Wing Commander Nunnally. Act will 
avoid duplication of personnel and will 
enhance quick training of non-military 
members. 

• Weather information, a military se- 
cret, is being made available to all active 
CAP personnel on the same basis as is 
accorded airline personnel. Weather 
stations receive current lists of all local 
CAP members to whom data can be 
given. 


n. An addi- 
ch 7,000 ore 
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SAVED 


TO FIGHT AGAIN 



Out on the fighting front, gun- 
fire and crash landings take a 
heavy toll of propeller blades. 
2'A years of wartime experi- 
ence have proved that success- 
ful repairs can be made on over 


80% of all Hamilton Standard 
blades damaged in combat. 

This adaptability to repair of 
Hamilton Standard duralumin- 
type blades means a vital sav- 
ing in time and materials. 


HAMILTON STANDARD PROPELLERS 

EAST HARTFORD, CONNECTICUT 

ONE OF THE THREE DIVISIONS OF UNITED AIRCRAFT CORPORATION 
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Air Force, in History’s Longest Air Raid 
Swamps 8 Jap Ships, Loses Only One Plane 


The American Air Force’s 
4, 000-mile raid on the Jap- 
held Philippines, from Dar- 
win, Australia, was the long- 
est military air operation in 
history thus far. That fact, 
added to its success in knock- 
ing out eight ships and in 

plane, makes it an epoch in 
the annals of air war. 

Allied aerial action In the Far 

ening news is received of the 
first U. S. bombings of Japan 

available yet. But we can rest 
assured that as more Ameri- 
can bombers pour into the 
Southwest Pacific Islands, en- 

and ships at sea will be at- 
tacked with increasing intens- 
ity and frequency. But it will 
be hard going so long as the 
Japanese can build enough 
planes to fight back. The 
American authorities say their 
planes and their pilots are 

The Darwln-Philippine raid 
was ordered by Gen. MacAr- 
thur, with the concurrence of 
Lt.-Gen. George Brett, Allied 
air commander for the South- 
west Pacific, and Maj.-Gen. 
Rush Lincoln, chief of the 
Army Air Force in Australia. 
Brlg.-Gen. Ralph Royce was 
his plane was grounded by en- 
gine trouble at some landing 
point, and the attack was con- 
ducted by Lt.-Col. J. H. Davies 
and Capt. Frank P. Bostrom. 

The force consisted of 13 
planes: three Boeing B-lTs 
and 10 North American B-25's. 
Range of the B-25 is less than 

2,000 miles, so it is known that 
the force landed on ground 
held by the Allies. The B-17, 
however, could have made the 
4,000-mile round trip. The one 
plane lost appears to have 
been a forced landing, as the 
entire crew was rescued. 

Longest raids before this 
one were made by the British 
on North Italy. Hie Royce 
raid has one sinister implica- 
tion: if we can do it, so can 
Germany— if she can gain a 
foothold within some 2,000 
miles of these shores. 



Urges Materials For 
Plane Producers 

Visiting the Glenn L. Martin 
Co. aircraft plant at Balti- 
more, members of the Senate 
committee investigating the 
national defense program ex- 
pressed satisfaction with "de- 
termination and progressive- 
ness of the airplane factories" 
and the spirit of workers. 
Senator Harry S. Truman, 
chairman of the committee 

couraged by the progress we 
have found in the aircraft 

Discussing shortages in ma- 
terials at aircraft plants, Sen- 
ator Harley M. Kilgore de- 
clared: “The problem goes 
back to the basic materials. 
We must find means of gear- 
ing the production of these 
materials to the needs of the 
aircraft manufacturers.” Rep- 
resentative Harold H. Burton 
and Merrill C. Meigs, director 
of aircraft production, WPB, 
accompanied the senators. 


Rickenbacker is Back 

The war will last a mini- 
mum of five years, says Col. 
Eddie Rickenbacker, and we 
leed at least 300,000 pilots. 


Rickenbacker, who has flown 
15,000 miles throughout the 
United States visiting combat 
units at the request of Gen. 

U. S. Army Air Forces, esti- 
mates that about 100,000 of 
the pilots would be needed as 
instructors. With a possibility 
of the war lasting ten years, 
he adds there is no need for a 
feeling of inferiority because 
man for man, and plane for 
plane, the U. S. has the great- 
est aerial fighting machines 
in the world today. 


Calif. Plane Builders 
Form War Council 

Organization of Aircraft 
War Production Council, Inc., 

month, with a membership of 
Consolidated, Douglas, Lock- 


heed, North American, Nor- 
throp, Ryan, Vega, and Vultee. 

The council will coordinate 
and extend the present prac- 
tice of exchanging information 
and pooling facilities. The 
presidents of the member 
companies wired WPB Chair- 
man Donald Nelson offering 
their joint services "as a re- 

The council's headquarters 
is at 7046 Hollywood Boule- 
vard, Los Angeles, in charge 
of John C. Lee. 

When questioned about this 
development, the Aeronauti- 
cal Chamber of Commerce. 
Washington, indicated it had 
not been advised or consulted. 
It was noted that Boeing, on 
the Pacific Coast, and associ- 
ated with Douglas and Vega 
in the production of bombers. 

the council. 



KNUDSEN TOURS AIRCRAFT PLANTS 
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NATIONAL AVIATION 


U.S. Airplane Output Alone Equals Axis 
We’ll Soon Control Air in Most Places 


. This t 


eater n 


American airplane produc- 
tion alone is now equal to and 

put of the three Axis powers 
combined. The Axis cannot 
expand very much. 

The production of England. 
Russia. Canada, Australia. 

Ai 

'oi„ — 
e that of 

the Axis. 

American output exceeds 
Germany’s rate by about 35 
percent, and our rate is be- 
tween six and ten times that 
of Japan. Italy's production is 
probably about the same as 
that of Japan. We are ex- 
ceeding the production rates 


consider that 


the c: 


o heavy bombers, you 
that our unit output is 
itter than it looks to 


bombers makes all the more 
difficult the task of meeting 
the President's schedule of 
60,000 units this year. 

We learn very little about 
numbers produced by different 
companies these days, but the 
War Department did permit 
Boeing to say its output of 
B-lTs has doubled since Pearl 
Harbor, is far ahead of sche- 
dule. It would be even better 
if more materials were avail- 

Nelson of WPB says that 
automobile plant conversion, 
which is extensively devoted 
to airplanes, is beyond expec- 
tations. He cites machine tool 

chief bottlenecks. 


Ground Force Creates 
Airborne Command 


Creation of 


Ground Forces, is announced 
by the War Department, to be 
commanded by Col. William 
Lee, Infantry. Headquarters 
for the command will be es- 


command with further expan- 
sion planned. 

Glider units, one of the 
most important elements of 
the command, will be made 
available from the Air Forces 
for special training. Immedi- 
ate concerns of the command 
will be formulation and de- 
velopment of tactical and 
training doctrine, development 
rial and equipment, and 
ganlzatlon and basic allow- 

lowing units: Headquarters 

and Headquarters Company, 
Airborne Command, Ft. Ben- 
ning, Ga.; 502nd Parachute 
Infantry Regiment, Ft. Ben- 
ning, Ga.; 503rd Parachute 
Infantry Regiment, (less the 
3rd Battalion), Ft. Bragg, N. 
C.; 504th Parachute Infantry 
Regiment (to be organized) 
and the 88th Infantry Air- 
borne Battalion, Ft. Benning, 


Ground Force. The Air Force 
will furnish and fly the planes 
that carry the paratroops, who 
are air-transported soldiers 
trained to descend in chutes 
and to fight on the ground. 
The Air Force also will fly the 
gliders it lends to the Ground 
Force, to transport troops. So 
far the Ground Force flies no 
planes of its own except the 

'• that go 

with •- — 


e artillery ti 


Do not confuse parachute 
troops with plain airborne 
troops. The Ground Force is 
training soldiers to ride in 
transport planes which land 
in enemy territory. They even 
make crash landings if no 
Helds are available. There ap- 
pears to be no separate com- 
mand of these troops as yet. 


Trainers Shunt Dural 
Gets a Timm 


Navy G 


tural and materials history is 
being written at a fast clip. 
Three important trainer plane 
projects have moved toward 
non-strategic metals in the 

can, Fairchild, and Timm. 
Read the steel and wood plane 
story in this issue on page 219. 
Some observers believe that if 
uminum production is too 




will 


livered to the Anacostia Naval 
Air Station at Washington, its 
first experimental plastic-ply- 
wood trainer for performanci 


_ 90 percent of 

wood and plastic glue and 10 
percent of metal. The drag of 
rivet heads is eliminated. It is 
claimed this construction is 
stronger than steel. Bullet 
holes in plastic wood do not 
"flower", are easily repaired. 
Woodworkers can be employed 
in the factory. 

Consolidated Gets 
Boeing Flight Data 

Boeing has turned over to 
Consolidated its information 
on the organization and meth- 
ods of its flight and aerody- 
namics department, to aid in 
establishing a si milar test 
program. A seven-man group 
of flight engineers arrived at 
Consolidated on a visit, 
planned through cooperation 

lay groundwork for a new 
flight test unit. 

In the test unit is four 
groups of scientists: The 

pilots, with engineering back- 
grounds; flight engineers who 
plan the test, compile data in 
flight and write reports; 
equipment engineers, who 
plan the preparation of the 
planes, the recording instru- 
ments and test equipment; 
and the data analysts, who 
compute and present the re- 


ducted regularly scheduled, 
full-crew flights for extended 
periods above 30,000 feet, it 
can carry out high-altitude 
flights on the ground. This 
is made possible by a strato- 
chamber— a cylinder-shaped 
laboratory in which the at- 
mosphere can be rarified to 
the equivalents extreme of 
altitudes. There is also a 
"cold-room” to provide the 
low temperatures of the 
stratosphere. 

Engine installations can be 
tested under any wind con- 
ditions before being placed in 
new model airplanes. The 
Boeing outdoor power plant 
laboratory, designed to take 
advantage of wind from any 
direction, saves weeks of test- 
ing time. 

Comes Out Fighting 

Boeing Fortresses are being 
taken right off the production 
line and flown without modifi- 
cation or further shakedown 
tests to actual service three- 
quarters of the way around 
the world. This statement 
was made by Col. John S. 
Griffith, AAF representative 
at the Seattle plant. He said 
that B-17's are credited with 
the majority of 62 ships sunk 
or seriously damaged and 50 
Japanese fighter planes de- 
stroyed by the U. S. Bomber 
Command in the Far East up 
to March 1. based on reports 
made public. 


Kemp Succeeds Smith Who is AAF Colonel 


The board of directors of 
American Airlines, Inc., at a 
meeting held In New York, 
dent of the company *- 
ceed C. R. Smith, 
resigned his positior 


r of the board of dii 



of American since April. 1941. 
As president of the Pacific 
Mutual Life Insurance^Co.. he 

ganizations on the West Coast. 

Commissioned a Colonel in 
the Army. Col. Smith will be 
a special assistant to Col. Har- 
old L. George, Air Corps, com- 
manding officer of the Ferry- 
ing Command. 



AVIATION, May, 1942 


New, Bigger, Bombers 
Unannounced Plants 


Without t 


g the enemy 


publication can tell you that 
the industry is preparing to 
go Into production on new 

bombers 10 to 20 tons bigger 
than those now in service. 
Who will build them, and 
where, cannot be told. 

You don't need to be told 
by an expert that when Ja- 
pan's shipping is stopped, 
Japan will be stopped. Action 
has shown that ships can be 
hit profitably often with 
bombs dropped from level 
flight, so high as be to be out 
of reach of effective attack. 
That means even bigger 
planes, .with longer range, if 

are providing 


the w 


along with all types for our- 
selves and the Allies. 

New airplane factories are 
going up which you will not 
hear about for the duration. 

Airship Patrol Grows 

Navy’s new lighter-than-air 
base at Elizabeth, N. J„ has 
been put in commission. It 
cost $6,000,000. Moffett Field, 
at Sunnyvale, Calif., which 
has been under the War De- 
partment, is now transferred 
to the Navy, to be used as a 
base for non-rigid airships. 


are already in opera 
has asked Congress for $700,- 
000 to build a prototype non- 
rigid ship, about 50 percent 
larger than those now ii 

range. Interior Department is 

production of helium in 1943. 

Back of all this lighter- 
than-air activity is the fact 
that the United States is — 
far from enemy airplanes tl 
is can patrol is coasts in f 
bags. Airships cannot be us 
at all within range of enemy 
planes. The writer heard D~ 


Airships can float about for 
days on one fueling; they can 
stop and look or take pictures; 
they can shut off their engines 
and drift, quiet as a soaring 


Luscombe Taken Over 
By Treasury 


r control of the Luscombe 

n announced for enlarge- 
nt of the plant and conver- 
l of facilities to production 

Crowley has assumed the 
trusteeship of the holdings of 
Leopold H. Klotz, the majority 
stockholder. Last February, 
the Treasury Department im- 


Airlines Charter 85 Planes to Air Force 
To Be Serviced and Flown on Civil Airways 


Again the country’s airline 
system Is rendering important 
service to the Army. Volun- 
tarily the operators have 
turned over to the Air Force 


the civil airway system, and 
will be maintained and piloted 
by the regular crews of the 
operators. They will make use 

"* -••’ flight aids, 

ties, weath< 


terminal 




schedule trips do. But 
sumably, they will take short- 
cuts when weather permits. 


the 


o Air Force service. They 
te under contract with 


equitable 

civilian passengers or cargt 
are carried in the Air Forci 
planes. All maximum load 
minimum ceiling and othei 
regulations of the CAA anc 


militarized planes are con- 

This’ arrangement does not 
actually take away 25 percent 
of the transport system's 
carrying capacity, as first 
thought indicates. The air- 
lines are already carrying a 
large volume of military per- 
sonnel and cargo. Much mili- 
tary traffic, formerly dis- 

5ystem, will be carried by the 
Air Force charter trips. Thus, 
the regular civilian traffic of 
the lines will have about as 
much acommodation as it has 
had in recent months. Persons 
who need air transit should in 
all cases try to get it; the lines 
have been flying many empty 
seats because the public 
thought military priority had 
taken them all. 

Army and Administration 
are well pleased with airline 
cooperation. Even more planes 
may be called for. But the 
system is creating for itself a 
good possibility of keeping its 
identity as a private business. 




vestigated the company. At 
the time Mr. Klotz was re- 
ferred to as "a friendly alien". 
He was born in the principal- 
ity of Lichenstein. 


CPTP Has 3518 Planes 

A fleet of 3,518 training 
planes, valued at $12,000,000 
is in use by contractors at 
more than 700 training cen- 
ters in the Civil Pilot Train- 

property of contractors who 
are giving CAA courses, and 
represent purchases of new 
planes since the start of the 
program in 1939. 

About 2,621 elementary 
planes of eleven different 
makes are in use. The least 
expensive, these planes cost 

dem seating and of the light 
plane type; secondary instruc- 
tion planes are higher 
powered, cost about $8,000 and 
are open-type planes; for 
cross-country and instructors' 
courses, closed cabin planes of 
four and five seating capacity 
are used, and cost $10,000 to 

Investment of contractors 
in planes is but a part of the 
total; many have bought and 
equipped fields, constructed 
hangars, school buildings, 

and other equipment for 
teaching both ground school 
and flying. 


Data on 50 Enemy 
Planes is Published 

Specifications and perfor- 
mance figures, in most cases 
quite complete, of 50 types of 
German, Japanese, and Ital- 
ian combat planes have been 
made public by the Army Air 
Force and the British Air 
Ministry. 


Majority of the figures have 
been known for some time. Of 
31 Japanese combat types 
listed, nine are Army and 
Navy fighters. These are 
comparatively and light and 
low in horsepower — 650 to 850. 
And they carry 7.7 mm. ma- 
chine guns, approximately 
equal to our .30 caliber, with 
now and then a 20 mm. can- 

The report does not show 
any Japanese twin-engine 
fighter ship. Hardly any Jap 

Only one four-engine Jap- 

the Awanishi T97 flying boat, 
with 900 hp aircooled engines, 
and a range of 1,500 miles with 
a 3.500 lb. bomb load capacity. 
It appears to have been de- 
signed on the Sikorsky S-42 
flying boat. 

The famous German Focke- 
range bomber driven by four 

of only 2,400 mi. and a bomb 
load capacity of only 3,300 lb. 

Ontario Crash Report 

The Civil Aeronautics Board 
reports, after investigation. 

I hat it does not have sufficient 
information to determine the 

crash at St. Thomas, Ontario, 
October 30, 1941, killing 17 
passengers and three crew 
members. The airplane and 
its trip were normal until, at 
the scene of the accident, it 
made about four circles, dim- 
inishing from a diameter of 
1(4 miles. Near the ground it 
recovered from the spiral, 
zoomed up 200 to 500 ft., prob- 
ably stalled, crashed, and 
burned. The engines func- 
tioned normally to the last, 
and the controls showed no 
sign of failure, although this 
could not be determined with 
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WHEN PROMPT delivery 
C o^FsTo much 


MTOW, when your products are so urgently needed, you 
1H can profit by the ready availability of the Torrington 
Needle Bearing. As a result of Torrington’s expansion 
program. Needle Bearings in standard sizes and types can 
be promptly delivered on all priority orders! 

You can benefit, too, by the Needle Bearing's other 
features — features that simplify your designs and speed 
your production processes. Consider these advantages of 
the Needle Bearing— and see how every one of them fills 
a wartime need. 

IT IS EASY TO INSTALL. Built as a single compact unit, the 
bearing is simply pressed into place in the housing — a 
quick operation ideally suited to high-speed production 
line methods. 


IT CONSERVES OTHER MATERIALS on which you may be en- 
countering delivery problems. Because of the Needle Bear- 
ing's small outside diameter, you can reduce the size of 
your housings, and hence the amount of material required. 
IT ELIMINATES EXTRA PARTS AND ASSEMBLY STEPS. No re- 
taining rings, washers, or end plates are needed to hold 
the bearing in place— and in most applications, no special 
lubricating equipment need be provided. 

AND IN PRODUCT performance, the Needle Bearing offers 
the advantages of long life, high load capacity, low power 
consumption, minimum need of service attention. 

Let a Torrington engineer show you how these fea- 
tures — demonstrated in thousands of peacetime applica- 
tions— can be incorporated in your wartime designs. For 
further details, write, wire, or phone for Catalog No. 1 14. 




TORRINGTON NEEDLE BEARING 
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CPTP Doubles Program 


s Administration 
be devoted to the war program 
under a plan worked out with 
the Army Air Forces. First 
priority in CAA training will 
go to students who can meet 
requirements of the Air Forces 
for appointment as cadets, 
and who are members of the 
Air Section of the Enlisted 

Further training will be 
limited to students unable to 
meet requirements for ap- 
pointment as cadets, but who 
are qualified to train for CAA 
flying instructors' licenses. 
They must agree in writing to 
devote their future efforts to 
serve the national interests in 
aviation. 

The CAA is greatly expand- 
ing its facilities. The present 
capacity of 25.000 students per 
year in elementary pilot train- 
ing will be raised to 45.000 and 
in the secondary course from 
10,000 to 30,000— more than 
doubling its program. 

Training will also be pro- 
vided for ground technicians. 
A new activity of the CAA. 
this course will provide for 
about 31.000 students annually. 
Applicants must be able to 
meet the requirements for en- 
trance to the Air Corps Tech- 
nical Schools, and must be 
members of the Air Section of 
the Enlisted Reserve. 

According to Robert H. 
Hinckley, assistant secretary 
of commerce for air, a late 
start on the CPTP necessi- 
tated beginning training 
courses at the college level. 
The rudiments of aviation 
should begin, he says, in the 
elementary and secondary 
schools. It should be inte- 
grated into the curriculum 
from the bottom up. All chil- 
dren are interested in avia- 
tion, and more than three 
million are now building and 
flying model airplanes, largely 
out of school. 

An Aviation Education Re- 
search Project has been es- 
tablished at Columbia Uni- 


versity, under the auspices of 
the CAA, to determine what 
aeronautical studies are neces- 
sary for the preparation of 
young people for flight train- 
ing. It will also provide teach- 
ers with manuals for class- 


pansion program, 
alizes an air force of 1.000,000 
men by the end of 1942. 

By September of this year, 
it is hoped that plans and 
materials will be ready for all 
schools that wish to institute 
the program. 

Kansas City to Get 
Second Airport 

Kansas City's campaign to 
complete a second major 
municipal airport, a 
' tnd war industries 

tepped up with the 

f a million-dollar city bond 
issue. Construction is started 
at a 751-acre site. 

A large portion of the fund 
will be offered to the federal 
government as a contribution 
for additional federal works 
projects at the airport. The 
War and Navy Departments, 
along with the SPB and air- 
craft manufacturers, have 
been advised that the airport 


Abandoned British mines 
are being walled up, finished, 
and fitted as aircraft parts 
plants, bomb-proof and with 
all the comforts of ordinary 
factories. Some of these 
underground plants are in 
operation, and more are being 
constructed. The danger of 
bombing in this country is not 
great enough to Justify the 
cost of subterranean buildings. 
Engineers of the CAA say that 
such buildings are extremely 
expensive. (See British Under- 
ground Factories, Page 76.) 



ON ATLANTIC SUB PATROL 

A formation of North American B-25 bombers of the First Air Force flies 
' er friendly merchant vessel oft the Atlantic Coast. Army and Navy 


THE WASHINGTON 
WINDSOCK 

By BLAINE STUBBLEFIELD 


After long deliberation over many candidates, our 
judges have given the Stubblefield award to Senator 
George of Georgia, for discovering that the airlines 
have only 350 airplanes and for demanding to know 
of the Civil Aeronautics Board how come they haven't 

All over the world aviation people are working 
devotedly, sometimes forgotten. Hawaiian Airlines 
is one of these. A letter to this writer, in reply to a 
query, says “Hawaii is under martial law. I can say 
that our planes and all facilities are doing a job in 
this theater of war." Send them an orchid. Miss 

Stranger than fiction is the fact that Alaskan’s them- 
selves were indifferent to Northwest Airlines appli- 
cation for a short-cut route from Twin-Cities to 
Alaska. When Alaskans go to town they go to 
Seattle, Portland, San Francisco; the East Coast is 
passe. They love Pan American. But Alaskans here 
do admit that the line will go through some day, and 
bring Easterners on vacation with money. Mean- 
while, Northwest seemed to be getting an Alaska 
route sponsored by the Army. 

So stingy was this country with its pre-war Army, 
and so dead on its bridge tables was the unwanted 
Army, that it didn't even find out where some very 
strategic aviation facilities are in foreign countries. 
Now it wants to know, and is burning the midnight 
kilowatts and aspirin. We will name a couple of 
these places for you — in our memoirs. 

Air publicity men are having a tough time. They 
don’t dare tell about their profits, if any, because 
Morgenthau will read it. They fear to mention 
service to civilians, lest they be branded BASU for 
business as usual. Even cheese-cake pictures are 
bad; they suggest fiddling while powder burns. It’s 
a one-angle job now, and the angle is military. 

Are you worried about air attacks on these shores? 
Our high command expects an attack from day to 
day. But, whether it came from ship-based or long- 
range land-based forces, Jap or German, it would be 
about as effective militarily, as the bite of a cootie. 


Boeing-Douglas-Vega technical committee is turning 
out to be a workhouse. All mechanical and design 
and materials problems of any one of the triumvirate 
are turned over to the committee, so that all three 
hear the answers at once instead of one at a time. 

Have you realized that the only war equipment for 
which critical shipping space does not have to be 
provided is long-range bombers? These bombers 
not only carry themselves to the firing line, they 
carry supplies and men as well. 

Jet propulsion motors arc reported in production and 
coming to the German fronts for action. They are 
used only as boosters for takeoff. You can feel 
assured that our own excellent developments in jet 
power are being carried forward. 
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Driven by 8000 H.P., this 82-ton giant with a wing spread of 212 feet is the largest warplane 
ever built. NORMA-HOFFMANN PRECISION BEARINGS arc used in its controls, providing rigidity, 
sensitiveness and instant response. 

“Where the bearings MUST NOT fail, on land, at sea and in the air” — in engines (including 
superchargers), control applications, instruments, radio equipment, photographic apparatus, and 
other accessories — of American-built fighters and bombers on every front, and in the trainers 
and transports behind the fighting lines — the dependable per- 
formance of NORMA-HOFFMANN PRECISION BEARINGS every- 
where confirms the judgment of the designers and engineers 
who specified them. 

Write for the Catalog. Let our engineers work with you. 
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Designers Use Non-Strategic Materials 
North America Announces Steel Trainer 
Curtiss-Wright Projects Wood Transport 


was taken from "non-essen- 
tial" plane builders. The Re- 
construction Finance Corpora- 
tion. recently designed a steel 
cargo plane, hoping to manu- 
facture it for use in South 
| America. Steel construction 

I tribued. Wood has been used 
from the beginning of airfoil 
experimentation. 

j steel wings, wing center sec- 
| tions, wing tips, vertical sta- 
bilisers, rudders, elevators, 
flaps, ailerons, and various 
pieces of cowling and fairing. 
Wood and steel parts are 

For each 4,000-pound AT-6. 

loy will be saved' for other de- 
fense production; 1,000 such 
trainers would save 623 tons 
or enough for 150 medium 

The low alloy steel contains 
less than two percent of stra- 
tegic alloys, as contrasted with 
more than 25 percent strategic 
alloy in stainless steel, says 
N.A.A. 

Exterior surface of steel 
wings and fuselage will be as 
smooth as glass because rivet 
heads will be eliminated— sec- 
tions will be joined by spot- 
welding. Wood assemblies will 
be glued. Aluminum alloy com- 
monly used in airplane is so 

d wood AT-6 


Airplane Output Increases 50% Since Dec. 7 
Manufacturers Are Short of Parts, Supplies 


Washington (Aviation Bu- 
reau)— A 50 percent increase 
in airplane production since 
Pearl Sunday was announced 
in late March by Donald Nel- 
son. WPB chief. This was not 
as good as it looked to some 
laymen because it happened 
that the month on which the 
increase percentage was fig- 
ured had been off a bit. 

But it was as good as most 
optimistic aircraftmen 
pected. The rising production 
curve looked to those 
know the figures as if wi 
make the year end high point 
necessary to average the 5.000 


the 60,000 called for by FDR. 

A look-around convinced 
the Aero Chamber that slow- 
down stories are mostly in- 
spired by subvertcrs. Trouble 
is not with strikes, or slow- 
downs, or skill shortages. Pro- 
duction is slowed by lack of 
materials and parts, including 
extrusions and hundreds of 
machined items, and forgings. 
Congressional investigators say 
that OPM and SPAB rushed 
aircraft plant capacity effec- 
tively but failed to speed the 
vendor and sub-contract ele- 

is under study at WPB. 

One big plant told Aviation 
it is seriously short of heavy 
forgings and is trying to 
remedy the trouble by substi- 
tuting castings where possible. 
Col. John H. Jouett. presi- 
snt of the Aero Chamber, 
iys the^industry is designing 


FDR Asks S18 Billion 
For 31,000 Planes 

Washington (Aviation Bu- 
reau)— At the President's re- 
quest. Congress has passed an 
appropriation bill for $18.- 
301,961,345 for the purchase of 
31.070 additional Army air- 
planes. 

The War Production Board 
recently added up appropria- 
tions for military planes since 
June, 1940. and got a total of 
$26,804,000,000 which, added to 
the 1716 billion, is over 44 bil- 
lion dollars, more than the 
national debt was before the 
war. The board estimates that 
about 20 percent of the over- 
all war bill is for airplanes. 

Mr. Roosevelt's request for 
1716 billion is to bring orders 
for 1942-43 up to 124,500 
planes. He said he would ask 
appropriation 
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BLACK & DECKER TOOLS 

Roll ’em Out and Keep ’em Fighting 


Aircraft engineers count on Black & Decker 
Portable Electric Tools to speed up every 
operation from sub-assembly to combat 
maintenance. That's because Black & 
Decker Tools talk modern aviation's own 
language — Power, Speed and Lightweight. 
To help you solve any electric tool prob- 
lem, Black & Decker has: 

X. Over 100 different types of Portable 
Electric Tools that step up the pace in 
production drilling, grinding, tapping, 
cutting and assembling operations; 

2. Dependable advice on tooling up, 
through the largest Force of Field Engi- 
neers in the electric tool industry, head- 
quartering at strategic points through- 

3. A convenient and informed source of 
supply of urgently needed tools, from 
leading distributors in all principal cities; 

4. Prompt repair and parts service from 
Black & Decker’s 26 Factory-owned 
Branches located coast-to-coast. 

Y our jobber can demonstrate the exact type, 
model and capacity Black & Decker Elec- 
tric Tool to help advance your production 
schedules — or wire for a Factory represen- 
tative to: The Black & Decker Mfg. Co., 
738 Penna. Ave., Towson, Maryland. 
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President, probably upon re- 
quest of the Army and Navy, 
should raise his 1942-43 goal 
to something above 135,000 
planes, and ask for still more 
billions to finance them. This 
he will probably do if and 


tag out the quality and quanti- 
ty now in excess of any coun- 
try in the world, but this out- 


Light Metal Program 

The schedule of aluminum 
production has been raised to 

output of over 2,500,000.000 


rector of materials, explained 
that it may be broken down 

facilities are producing at the 
rate of 850.000,000 pounds; (2) 
the "first expansion program" 
facilities now under construc- 
tion adds 640,000.000 pounds, 
(3) imports from Canada’s 
Aluminum Company of Ameri- 
ca will reach a rate of 450,000,- 



pounds, and the present rate 
of course is somewhat higher 
than that. 

Defense Plant Corporation 
has contracted with six D. S, 

000.000 pounds per year, using 
ferro-silicon processes: all but 
one using gas heat rather than 
electric power. 


War Powers Act 

Drastic extension of admin- 
istration power is conferred in 
the 15 provisions of the Sec- 
ond War Powers Act. aimed at 
speeding all war production. 

Conferring sweeping priori- 
ties and requisitions authority 
on the President, the measure 
subjects all contracts to his 
authority, authorizes him to 
require acceptance and per- 
formance of contracts and to 
allocate production facilities. 
Limited only by the so-called 
Hancock amendment the bill 
empowers government to req- 
uisition private property. 

The Navy is authorized to 
negotiate contracts for ships 
or aircraft without competitive 
bidding. 

Violators are subject to fines 
of $10,000. one year imprison- 
ment or both. 


and optical aircraft equipment 
production by Square D Com- 
pany will increase through 
additional plant facilities. 
With its Kollsman division the 
company is said to be one of 
the three largest makers of 
aircraft instruments in the 
D. S. The additional facilities, 
built by the Defense Plant 
Corporation, will be leased to 
Square D Company with an 
option to purchase. Because of 
the high number and complex- 
ity of precision machines. 

the company is buying this 
equipment with its own funds. 
In departments requiring 
highest precision work, par- 
ticularly in the optical depart- 
ment where critical measure- 

of an inch, complete air-con- 
ditiontag will be installed to 
make an even temperature of 


are being produced at the rate 
originally planned for next 
December, with production 
nine months ahead of sched- 
ule. Trainload shipments are 
being made to plant manufac- 
turers. According to present 
production, the 1942 output 
will be packed into the first 
six months of this year and by 
July the company will have 
built more engines than 


ASSEMBLY LINES . 


the first quarter of 1943. 

Navy's “E" Award goes to Bell 
Aircraft Corporation and 
Pratt & Whitney Aircraft (see 
story on page 133) for out- 
standing performance in ful- 
filling Navy contracts. The 
award remains effective for six 
months and if the companies 
maintain the high production 
schedules a star will be added 
to the E on the pennant. 

Production of bomber sections 
is being stepped up now that 
the Fisher Body Division of 
General Motor's has com- 
pleted an expansion in bomber 
production facilities. Facili- 
ties now available are suffi- 
cient for maximum scheduled 

sections scheduled for March 
was completed the first week 
of the month. 

The moving assembly line 
was recently put in use by 
Consolidated Aircraft turning 
out Army's four-engine B-24, 
which the British call the 
Liberator. It is to be extended 
to the production of other 
types of planes built by this 
company— the Navy's famed 
twin-engine PBY Catalina 
flying boat, and the PB2Y, a 
30-ton, four-engine patrol 



. . By Dorsey Adams 

tarily by the management and 
employees of the Spartan Air- 
craft, on a Sunday, was pre- 
sented ^as a gift to the XL S. 

A group insurance plan has 
been put into operation at 
Glenn L. Martin. Policies are 
issued on a salary basis, range 
in value from $1,000 to $10,000. 
Instigated by Mr. Martin and 
worked out with officials of 
the Connecticut General 
Life Insurance Co., the pro- 
gram provides comprehensive 
accident and life insurance 



North American Aviation will 
award $10,000 in Defense 
Bonds to its employees for the 
best suggestions on how to 
improve production. Bonds 
range in value up to $1,000. 

Ryan Aeronautical Company's 
specialized exhaust manufac- 
turing division has passed an 
important milestone. Com- 
pany cannot disclose number, 
but it establishes the manifold 
division of the Ryan company 
as a leading producer of these 
accessory units. Manifold 
technicians have been respon- 
sible, the company says, for 
many of the advanced engi- 
neering developments which in 


Their manifolds have been 
developed to operate turbo- 
superchargers. 


Republic Aviation Corporation 

presented to Robert A. Lovett, 
assistant secretary of war for 
air, a P-47 Thunderbolt pur- 
suit plane built with contribu- 
tions of employees. Materials 


pany and subcontractors. 


Aircraft spruce lumber prices, 
established by OPA, are set at 
October levels. The lumber 
is used in manufacture of 
trainer planes. Maximum 
prices became effective April 1. 


Airplane gliders are being pro- 
duced by one trailer manu- 
facturing company as the in- 
dustry is converted to war 
production. Three other com- 


panies are planning to pro- 
duce wooden training planes. 


Fourteen million dollars has 
been returned to the govern- 
ment through cuts in one of 
North American Aviation's 
plants. Improved production 
methods and more efficient 
tools allowed for a 33% per- 
cent reduction in output costs, 
says their president. That 
figure applies to only one 
plant but costs have been cut 
in all of them. 
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TRANSPORT AVIATION 


CAB Labors On 
Mail Rate Problem 

Bureau) — Air transport’s new- 
est headache is mail rates. 
Traffic vice-presidents, editors, 

swapping mad words because 
rates are too high and rates 

This trouble boiled up be- 
cause there is a heat under it. 
and the heat is war. The 
country is largely on a war 
basis, while the airlines, by 
their own wish and that ot the 
Administration, are trying to 
operate on a business basis. 

Under law, the Civil Aero- 
nautics Board is charged with 
fixing fair and reasonable 
rates in accordance with the 
needs of the airlines. At the 

quired to rule for the develop- 
ment of air transportation, 
for the commerce of the coun- 
try, for the service of the Post 
Office, and for the national 
defense. That is a large order. 
When you add the interests of 

much profit they are entitled 
to, it becomes more difficult. 

Now, when all those aims 
must be subordinated to the 
prosecution of the war, in 
which the airlines play a vital 
part, the problem becomes 

the business basis of operating 
the lines will have to be 
suspended. 

The Post Office does not like 
paying rates to the airlines to 

for service impaired by war. 
The stockholders want to get 
paid. Airline management 
wants to stay solvent. Con- 


gressmen want to know why 
the airlines weren’t given 
money to expand instead of 
having a measly 350 planes in 
the start of the war. The 
board wants to divide the cost 
of operation equitably among 

traffic. The War Department 
wants to make maximum stra- 
tegic use of the system. 

To help speed this work, the 
board last January adopted a 
new procedure. After the 
carrier has had an opportunity 
to comment on his rates, the 
board Issues an order to him 

should not be such and such. 
If the proposed new rates are 

show why they shouldn’t be. 

an application for reconsider- 
ation of his rates, the board's 

order is subject to hearing if 
protested. The operator can 
file an answer, with exhibits 
and statistics. 

have been handled under this 
new system, except those 

pleted, and those where ex- 
ings in prospect. All hearings 


Charter Trips Out 

The Civil Aeronautics Board 
has adopted a regulation 
which prohibits commercial 

charter trips or special s 


! military director of 


civil aviation. Purpose of the 
regulation, says CAB, is to 
keep unnecessary air travel in 
the background, clearing the 
way for transportation of 


military per 
plies and other 
the war effort. 


PCA to Washington 


nance, and all department 
headquarters to National Air- 
port at Washington, D. C. 
Company's new quarters 

hangars, with offices in 
tional design program, with 


v maintenance fea- 


TWA Releases Boeings 

TWA has turned over to the 

liners, which have a long 
operating range and are much 
needed for war operations. 
Fittings are being stripped 

In exchange, TWA will get 

in other types, out of the allo- 
cation of planes to the airlines. 

sengers. or a total of 165. It 
would take seven DC-3s to 
replace them. 

president, said his line's sched- 
ules would not be interrupted. 





TCA Plans Extensions 

Trans-Canada Air Lines ex- 
pects to inaugurate a regular 
daily passenger, mail and ex- 
press service to Newfoundland 
on May l. Upon completion 
of the Canadian Government 
Airway between Edmonton, 
Alta., and Whitehorse, Yukon 
Territory, expected in the 
autumn, Trans-Canada will 
extend its services to that 
territory. It will provide a 

the United States and Canada 


Alaska Air-High-Way 

way and airway is under con- 
struction, by the Army Engi- 
neers, between the United 
States and Alaska via Canada. 
The 1500-mi. road, being 
rushed to a usable condition 
by winter, follows a line of 
important Canadian airfields, 
through Fort St. John, Fort 
Nelson, Watson Lake, White- 
horse, Boundary, with con- 
nections to Fairbanks and 
other points in the North. 

John with Great Falls, Mont! 
and other U. S. cities. Con- 
gress will authorize about 
$20,000,000 for the Job. 
cause it is far inland, in better 
weather and out of reach of 
air attack. The air-motor 

of supplies to Alaska, relieving 
coastwise shipping. The Pub- 
lic Roads Commission will de- 
velop a paved highway, after 
the Engineers get traffic mov- 
ing on the ’’pioneer" grade. 

The United States Army 
proposes to make a contract 
with Northwest Airlines for 
and Alaska. On what route is 
not stated. Presumably the 
operations also. Two air con- 
nections with Alaska are al- 
ready operating: Pan Ameri- 
can from Seattle and a series 
of connections from Leth- 
bridge. 


Pilots Fly 100 Hr. 
Lines Lose 175 Men 


Transport pilots will fly 100 
hours a month instead of 85, 
as they have for several years, 
under the civil air law. Con- 
gress has amended the law, 
under pressure from the Army 
and Navy. During recent 


weeks, the services have taken 
between 150 and 200 reserve 
pilots from the airlines, for 
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Experimental Fighter of American design and manufacture, equipped with Dourly Tricycle Landing bear. 
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Come to SPARTAN for Training 
that Fits You for a Lifetime Career 


XJ EMEMBER, a "Quickie” course can leave you out 
in the "cold” after this emergency. You need 
thorough, complete training to be one of the skilled 
aviation technicians who will enjoy a prosperous perma- 
nent career during the peacetime years to come. 

SPARTAN'S TWO-M ILLION-DOLLARS worth of 

other aviation school in America. The Civil School 
has 38 modern training planes— six flying fields. The 
SPARTAN Repair Station is 100% approved and has 
facilities for servicing the great training fleets now used 
in Civil and Military flight instruction. Completely 


equipped shops and laboratories for every type of 
aviation training are here for you. 

SPARTAN is Government Approved and recognized 
by leaders of the industry as the outstanding aviation 
school in the United States. That’s why SPARTAN 
graduates step into good jobs in the $25,000,000 
Douglas Assembly Plant at Tulsa. That's why hun- 
dreds of SPARTAN graduates are now employed in 
the Spartan Aircraft Factory (contractors to the U. S. 
Army and U. S. Navy). That's why employment man- 
agers of great factories and airlines visit SPARTAN 
to personally select graduates. 


Serve Where You Will Be Most Valuable 
to Your Country — and to Yourself — 



SP ARTA N 

School of aeronautics J 


DIVISION OF SPARTAN AIRCRAFT Cl 


/laxwellW. Balfour, Direi 


CHECK COURSES YOU PREFER: 
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longer waits for clear weather, 
and military transport itself 
is highly strategic. All air 
agencies of the government, 
the Air Transport Association, 
and the pilots themselves, ap- 
proved of the measure. 

Original purpose of the 
hours limitation was pre- 
vention of fatigue, for safety. 
The only answer now is for 
pilots to take more time for 
rest, less for fun. Penn-Cen- 
tral alone lost 13 pilots. Co- 
pilots are moving over to the 
lefthand seat. Trainees are 
being pushed into co-pilot 
jobs. Older pilots, long since 
retired to ground Jobs, are 
going aloft. 


Radio Test Devices 

Two new devices for testing 
aircraft radio equipment have 
been designed and produced 
by United Air Lines for use in 
service shops along its routes. 
One device, is a vibration gen- 
erator for testing radio equlp- 

cess of those encountered in 
flight. An air-operated gen- 
erating unit with an electrical 
frequency control is connected 
with a test table which can be 
rotated through 360 deg, for 
inspection of equipment dur- 
ing test. A means is provided 
for Increasing or deceasing the 
amplitude of vibration, with a 


ior a iuu-10. load. 

The other device is a signal 
generator for aligning and 
measuring the frequencies of 
all radio receivers carried 
aboard United’s Mainlincrs. 
It is made for the operation of 
24 crystal-controlled frequen- 
cies but can be adapted to as 
many as 40. 


Patterson Looks Ahead 

Extensive post-war growth 
of aviation was forecast by 
W. A. Patterson, president of 
United Air Lines in a state- 
ment before the Investment 
Bankers Association at 

Patterson foresees airlines 
in a strong financial position 
following the war. despite ex- 
pected advances in cost of 
operation. Airplanes, he said 
will increase in cost; he cited 
the jump of $30,000 in the 
price of the Douglas transport 
in one year. Taxes will climb 
he said, as will training of 
personnel. 

High cost of rapid expansion 
will cut down the number of 
domestic lines, he thinks, but 
he said six to nine lines will 
fly the Atlantic; two or three 
will be American owned and 
operated. 

Patterson said the potential 
economy of air transport is 
manifest. Cost of the Queen 
Elizabeth would build enough 
airlines to fly the Atlantic 
operating every hour on the 
hour from 9 a.m. to 10 p.m. 
each way. 

Following the 10 percent rail 
rate increase, Harold Crary. 
traffic vice-president of UAL, 
quotes New York-Chicago air 

compared with first class rail 
fare of $36.30, with meals and 
tips en route more than off- 
setting the difference. Rail 
time is 17 hr. as compared 
with 5 hr. by air. These rela- 
tive costs are bound to pull 
a huge volume of business. 

promised after the war. event- 
ually will enable the airlines 
to approach surface schedule 
performance. 
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AVIATION FINANCE 


Uncle Sam continued to bene- 
fit from the operating econo- 
mies affected by the aircraft 
industry. Last month this de- 
partment pointed out a num- 
ber of companies which were 
voluntarily returning funds to 
the government. Since then 
J. H. Kindelberger, president 
of North American Aviation 
reveals that increased ef- 
ficiency had reduced the cost 
of warplanes to the extent that 
his company had returned 
$14,000,000 to the government 
rather than accept it as profit. 
North American, it seems, has 
reduced the cost of a plane 
33 1/3 percent over the cost of 
the same plane in the sum- 
mer of 1940, when the cost of 
both men and materials were 


At the same time. P. G. John- 
son, president of Boeing, re- 
ports that quantity production 
with modern facilities de- 
signed for that purpose have 
brought a substantial reduc- 
tion in the cost of building the 
famous Flying Fortress and 
that Boeing is preparing to 
make a material cut in the 
price of^this plane to the gov- 


* * * By RAYMOND HOADLEY * * * 

A NEW APPROACH to the problem of securing working 
capital to finance the ever increasing production of war- 
planes has been adopted by Lockheed Aircraft Corp. The 
financial burden of expanding inventories and work-in- 
progress usually has been met in the past by bank loans or 
public stock financing. But with working capital require- 
ments increasing so rapidly, Lockheed no longer considers 
the customary financing methods of the industry to be fea- 
sible and has decided to adopt the cost-plus-fixed-fee type 
of contract as opposed to the fixed-price contract under 
which Lockheed and the majority of other aircraft manu- 
facturers have operated in the past. Under the cost-plus 
contract the producing company is virtually relieved of 
any necessity for working capital insofar as production 
itself is concerned. The government buys the materials 
and pays the labor. The company is relieved of the need 
of securing large amounts of extra capital and can forget 
about bank credits and stock financing. It might obviate 
the present day need of plowing nearly all the earnings of 
aircraft companies back into working capital and thus 
give the stockholder a better break with respect to divi- 
dends. But, more important still from the long-term view- 
point, it may enable aircraft companies to enter the post- 
war era without the back-breaking burden of an inflated 
capital structure at a time when a 20 or 30 billion dollar 
war business has suddenly stopped. The aircraft com- 
panies have seen what havoc a crushing debt burden has 
played with the railroad industry and should continue 
their present comparatively light capital structures at all 
costs. 


Continental Motors has made 
a $40,000,000 reduction in the 
price of its aircraft and ord 
nance contracts. Company of 
flcials say the reduction was 
made possible by increased ef- 
ficiency, plant economies, ir 
provements In methods ai._ 
"the wholehearted cooperation 
of its employees." 


ditional stock. L. 
craft products 
jumped to $17,951,000, ' 
against $8,504,000 in 1940. 
keep pace with the increasing 
requirements for its products 
larger Inventories must be 

ried and a record sales vc 

must be financed from work- 
ing capital. The original peak 
output of the aircraft division 
was placed at $l,80f — 
month, according to 
Crawford, president, b 
“ ‘ h $2,500,- 


000 within tl 


s year. 


A round-up of the government 


ber of the larger companies 
would indicate that the ma- 
jority are operating on a fixed- 
price contract basis with re- 
spect to government orders. 
Boeing received a fixed fee 
contract from the government 
in 1940 with the provision that 


Meanwhile it will be another two or three months 
before the new tax bill is acted upon by Congress. And 
until the extent of the new tax levies are known it is idle 
to speculate on what the probable earnings of the aircraft 
or any other American industry will be in 1942. With the 
tax bill in mind most aviation companies are setting up 
huge tax reserves in the first and second quarters of the 
year, hoping against hope that they will be more than 
ample to foot the bill. 

The domestic airlines have been setting new passenger 
traffic records for so many years now that it is news only 
when they fail to do so. This may be the year when “the 
man bites the dog" for there are war developments shaping 
up that can easily have a rather serious effect on airline 
traffic. It is by no means sure that the transport companies 
will get all the new planes they were promised earlier in 
the year and the transport of war goods may make far 
more serious inroads on available passenger space than 
they have to date. The airlines right now are doing 
more war work than the average person knows about and 
much of it is the sort of thing that can’t be publicized. 


after a certain number of 
bombers were delivered the 
costs of performing the con- 
tract would be reviewed. Vul- 
tee contracts are on a fixed- 
price basis. At the end of last 
year over 50 percent of the war 
orders of the Glenn L. Martin 
Co. were fixed price contracts 
with deliveries under these 
contracts continuing through 
1942 and 1943. With few ex- 
ceptions, contracts of United 
Aircraft Corp. also are of the 
fixed-price type. On the other 
hand over one-half of all of 
Consolidated's orders were 


stated recently to be cost-plus- 
fixed-fee. Lockheed is switch- 
ing over to the latter method 
from the fixed-price contract 
formerly used exclusively. 

Post-War Planning. Robert E. 
Gross, president of Lockheed, 
reports to stockholders that 
the first duty of the aircraft 
industry is to produce tools 
to win the war and that its 
second duty is to set up suf- 
ficient reserves out of profits 
to protect the system of free 
enterprise in the post-war pe- 
riod. Consolidated Aircraft’s 


annual report points out that 
its newest products may be 
readily adapted to future com- 
mercial use and that the com- 
pany remains in a favorable 
position to take advantage of 
the "opportunities which will 
present themselves when once 
again our aircraft with im- 
proved speed, comfort and 
utility fly the commercial air- 
lanes of a peaceful world.” 
The Glenn L. Martin annual 

perimental aircraft and acces- 
sory developments that are 
being brought to productive 
realization with all possible 
speed. Many of these projects 
will be applicable to commer- 
cial aircraft operations in the 
post-war period. 

Vultee annual report points 
out that work done in 1941 on 
products to be delivered in 
1942 constituted 62 percent of 
its year-end inventory. The 
company did not have any 
cost-plus a fixed-fee contracts 
at the time the report was is- 
sued. 

Thomas Fortune Ryan, HI, 
who owns a controlling inter- 
est in Mid-Continent Airlines, 
has resigned as president to 
enter service and has been 
succeeded by J. W. Miller. 
Mrs. Ryan, J. A. Zock and 
Theodore S. Ryan have been 
elected members of the board 
of directors. 

Fleetwings has been able to 
reduce man hours worked on 
liaison airplane control sur- 
faces by 7 percent and 14 per 
cent on bomber tail assem- 
blies, according to Frank de 
Ganahl, president. Delivery 
schedule requirements, he said, 
have been bettered by wide 
margins on every contract. 

Packard Motor Car has re- 
ceived a very large additional 
order for Rolls Royce aircraft 
engines. This new order sup- 
plements others received some 
time ago from both the Ameri- 
can and British governments. 

An indication ift the extent to 
which air express is being used 
in the war effort can be read 
in the 135 percent gain in air 
express poundage flown by 
United Air Lines in the first 
two months of 1942 over the 
similar 1941 period. The 1942 
increase is ascribed by com- 
pany officials chiefly to large 
cargo movements between in- 
dustrial areas. 


Grumman Aircraft delivered 
more airplanes in 1941 than 
in the four preceding years 
and will deliver four times as 
many in 1942 as it did last 
year, L. R. Grumman, presi- 
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dent, told stockholders in his 
annual report. He also dis- 


Corp, will manufacture cer- 
tain Grumman models for the 




Kcllett Autogiro Corp. repaid 
late last year the $175,000 loan 
which was negotiated with the 
RPC in 1940. The company 
has been financing its big busi- 
ness h V °* Ume by banlt loans 

able as required. 


mitted stockholders to exercise 
their director-election and 
other voting perogatives at 
the April annual meeting for 
the first time. Voting trust 
certificate holders now will re- 
ceive common stock in ex- 
change and the new common 


The aircraft industry has been 
asked to contribute $500,000 to 
the Navy Relief Fund. Guy 
W. Vaughan, president of Cur- 
tiss-Wright Corp., Is chairman 
of the aviation committee for 



the drive and Curtiss-Wrlght 
started the ball rolling with a 
$50,000 donation. 

Republic Aircraft set new pro- 

according to the annual report 
of W. Wallace Kellett. presi- 
dent. Substantial additional 
orders have been received for 
the P-47 and the design of 
this warplane has been made 

turers at the request of the 

pany engineers are developing 
new models of military air- 


• and There . . . 1 
tral Mfg. Corp. is 
ie of Auburn Cen 

c is owned by 


number of passenge 
by Trans-Canada 
in 1941 increased 6 . 

" jained 50 percent and 
air express w . . 

"ouglas Aircraft 


in the recent drive. . . . Borg- 
Warner devoted 11 percent of 
total operations in 1941 to air- 
craft production. . . . Glenn 
L. Martin Co. constructed 610 

land plants. . . . Cessna direc- 
tors will consider authorizing 
a dividend shortly after the 
interim financial report is is- 

financial circles. . . . Sales of 
Thompson Products this year 
are expected to be nearly dou- 
ble those of 1941. . . . Curtiss- 
Wrlght is building its fifth air- 
plane factory, where plywood 
transports will be made. 


THE LIMITING FACTOR on 
aircraft assembly line produc- 
tion these days is the some- 
times erratic flow of gadgets, 
accessories and parts vitally 

ture and. of course, the threat 
of shortages in raw materials. 
Right now the raw material 
problem appears the less dis- 
turbing. The huge aluminum 
and magnesium expansion 
programs that have been de- 
scribed from-time-to-time in 
this column are moving for- 
ward according to schedule. 
Increases in the supply of 
nickel are also on the way al- 
though for some unknown rea- 
son less is known about the 
nickel supply situation than 
any of the other critical mate- 
rials used In the war produc- 

Those who follow carefully 
the recent developments in 
rubber believe that plane man- 
ufacturers as well as other 
war industries have real rea- 
son to be concerned over the 
future supply status of this 
necessary material. The gov- 
ernment’s stockpile of nearly 

700,000 tons of crude rubber 
may seem fairly large right 
now but it is a moot question 
whether the supply will hold 
out until the projected syn- 
thetic rubber program is ready 


On the Raw Materials Front 


to take over. The machines 
of war that America is forg- 

pace have a ferocious appetite 
for rubber. 

Furthermore, the supplies 
of crude rubber in both Great 
appointingly low considering 
the fact that the British Em- 
pire formerly held control over 
most of the world's rubber 
supply and were presumed to 
have laid in a substantial sup- 
ply. Now Britain, Canada and 
other United Nations as well 
are becoming dependent on 
the United States for then- 
rubber supply. 

It probably will be late in 

synthetic rubber production 
reaches truly impressive pro- 
portions. The bottleneck there 
is likely to be the raw ma- 
terials — butadiene and styrene 
— that will be provided by the 
petroleum and chemical com- 
panies rather than the manu- 
facturing process which will 
be handled by the rubber com- 
panies. 

There is another point of 
concern in the synthetic pic- 
ture. While it has been pret- 
ty well demonstrated that syn- 
thetic rubber is practically as 
good as natural rubber for 


buna rubber has not proven 
to be a ready substitute for 
crude rubber in the case of 
heavy military truck or 
armored cars. In fact, experi- 
ments show that buna tires 
give only about one-third as 
much service as natural rub- 
ber for this type vehicle. Syn- 
thetic rubber is only in its 
this country. Not more than 

12.000 tons were produced all 

told in 1941. As the rubber, 
chemical and petroleum in- 
dustries give their all-out at- 
tention to this necessary ma- 
terial it is hoped that improve- 
ments may be made that will 
increase the heavy vehicle tire 
life of this material. Unless 
that can be done the present 

700.000 tons synthetic rubber 
program is inadequate for the 
future military needs of a long 


is also acute. Scrap is now our 
first line of rubber defense 
since crude supplies have been 
shut off from the Far East. 
Since Pearl Harbor collections 
of scrap rubber are only 50 per- 
cent of the former intake. Ap- 
proximately 100,000,000 old 
tires are needed for scrap pur- 
poses in the next two years. 
If they are not forthcoming 
voluntarily, drastic measures 


such as the requisitioning of 
passenger tires may be neces- 
sary eventually. 

It Is not generally realized 
how essential rubber is to 
plane production. More than 
50 different articles made from 
crude rubber or rubber syn- 
thetics are used in the produc- 


the Aviation News Committee. 
Most important are tires and 
tubes, which range from 5-in. 
tail wheel tires to huge cas- 
ings weighing several hundred 
pounds for multi - engine 
bombers. Although airplane 
tires travel relative short dis- 
tances, they bear tremendous 
weights and are subject to 
great stress due to high speeds 
during take-offs and landings. 

As more and more aircraft 
are being equipped with super- 
chargers for substratosphere 
flying, the need for rubber de- 
icing equipment is steadily in- 
creasing. Other rubber acces- 
sories essential to plane con- 
struction include bullet-proof 
tanks, hydraulic hose for 
brakes, flotation bags and 
various tubings. Actually rub- 
ber has become as strategic a 

craft production and the sup- 
ply outlook is much more 
cloudy than it is for the white 
metal. 


AVIATION. May. 



AVIATION. May. 1942 



■tamed for the legendary sword of King Arthur, 
II American Export's newest flying boat, the huge Flying 
Ace “Excalibur” will soon be meeting exacting schedules 
in the wartime transport of men and materiel. The stout 
heart of this great modern airliner, its Lawrance Aux- 
iliary Power Plant, supplies a reliable flow of current 
for engine starting, light and heat, galley hot plate, 
communications and ventilation. Contributing to 
increased efficiency of operations and the utmost in 
comfort and convenience for passengers, this new 
source of power for a giant of the skies marks a 
long step forward in the progress of air transportation. 
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Recent Books 


AIRWAYS — THE HISTORY OF COM- 
MERCIAL AVIATION IN THE UNITED 
STATES, by Henry Ladd Smith. Published 
by Alfred A. Knopf. New York. 404 
pages, including indices, illustrated, S3. 50 

This book is much more than just the 
winner of the first Knopf Fellowship in 
history, it is the first comprehensive and 
objective account of the growth of the 
greatest air transportation system in 
the world. 

Background beginning with the 
Wrights' first Kitty Hawk flights is car- 
ried through the early struggles to keep 
planes in the air and in one piece, 
through events of World War 1 — pre- 
senting many interesting parallels with 
some of today's talk — on through the 
famous barnstorming days. 

Details of the financial battles, equip- 
ment developments, politics, personalities 
— all the factors making up one of the 
most fascinating stories in American in- 
dustrial history — are carried forward in 
a running story as good as a novel. 

Even those who consider themselves 
old timers in the aviation industry will 
learn parts of the story behind the story 
they never knew ; anyone just getting 
into the business will find it invaluable 


as a source of information as to just 
why many events happened when they 
did. 

Airways couldn't have been written 
much earlier in the game, but it is for- 
tunate that its writing and publication 
came when they did. The book is very 
well written and exceptionally well docu- 
mented ; a “must" for any aviation 
library, a worthy addition to any other. 

HOW TO CREATE JOB ENTHUSIASM, by 
Carl Heyeh. Published by McGrow -Hill 
Book Company, New York. 248 pages, S2. 

An important and timely discussion 
of the techniques and philosophy useful 
in creating favorable personnel rela- 
tionships is presented in this book by 
Carl Heyel of the management staff of 
the Union Bag and Paper Company. 
The concise and helpful text is illus- 
trated with hundreds of examples of 
the successful handling of employee 
relationships in many types of compa- 

By analyzing the new "progressive 
philosophy" that the author believes 
management must entertain today, a 
practical formula is developed for get- 
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North American bombers and fighters are doing their 
bit in every theatre of combat. In North American 
plants. Starrett Tools are contributing sure accuracy 
and dependability. This craftsman is checking a drill- 
ing jig in a North American toolroom. Write for 
Starrett Catalog No. 26 V. 

THE L. S. STARRETT CO. 


STARRETT TOOLS 


ting people who work for you to carry 
out — satisfactorily and willingly — -what 
you want them to do. 

This book should prove widely useful 
to the management of aircraft plants 
whose problems of expansion and added 
production require a maximum of co- 
operation on the part of management 

THE HANDBOOK OF AERONAUTICS AND 
GROUND INSTRUCTOR'S AID, by Ed 
Ellsworth Bartholomew. Published by 
Question-Air System, Kilgore. Texas. 128 
pages, paper bound, S2.75. 

Written for both flying and ground 
license applicants, this quiz-text is de- 
signed to serve, first, as a system of 
study, and second, as a means of familiar- 
izing the student with the multiple- 
choice type of question employed in 
examinations for certificates. 

It includes five subjects — Civil Air 
Regulations, both old and new; meteor- 
ology ; airplanes and aerodynamics ; and 
aircraft engines — with text and simu- 
lated questions intended to cover each 
field for the various types of licenses. 

Each section has 200 questions and 
the book contains detachable examination 
sheets on which the reader can test 
himself, grading according to a ques- 
tion key found at the end of each chap- 

A well arranged guide for those head- 
ing toward license exams. 

33 LESSONS IN FLYING, Jay D. B lautox. 
Published by Coward-McCann, New York. 

Mr. Blaufox’s book on flying takes 
the student through the primary stages 
of flight training and his first solo flight, 
but the stress is on advanced flying and 
acrobatics. It is a series of lessons giving 
much friendly advice to pilots, telling 
of “short cuts" and aids to assist the 
student in expert and safe handling of 
the plane. It has tips on war or combat 

The author says that he has attempted 
to answer questions not met by ordi- 
nary texts on flying, such as overcom- 
ing obstacles, storms, clouds, fogs, 
higher altitudes. He points out the dif- 
ferences in handling various kinds of 
planes and discusses their maintenance. 

AIRCRAFT TEMPLATE DEVELOPMENT, 
compiled and edited by Aero Publishers. 
Inc., Glendale. Calif. 3 10 pages, including 
appendices. Illustrated, $4.00. 

A sound, simply written text for the 
mechanic or apprentice who wants to 
become a template maker — one of the 
classifications listed in the Occupational 
Questionnaire going out from the gov- 
ernment to the latest draft registrants. 
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5^ a lomlers arteries— 
cushions of HYC’Alt 


J. tf 


HE arteries of a bomber are the hundreds of small tubes 
carry fuel and oil throughout its complex interior. 
' every part of the plane they must pass through a great 
il members — ribs, partitions, and other parts. 


To cushion and insulate these vital arteries, aircraft builders are using 
grommets and line supports made with Hycar synthetic rubber— millions 
upon millions of them. 

Why Hycar? For its superb resistance to oil and aromatic gasolines. Bor 
its light weight (specific gravity: 1.00). For its excellent heat resistance, 
its age resistance, its resistance to abrasion, cold-flow and permanent set. 


The qualities that made Hycar ideal for the tubing — the arteries them- 
selves— are the same qualities that dictate its use for grommets in our 
modern war planes. These are the qualities that make Hycar one of the 
most valuable developments of our time. 


HYCAl 



AKRON, OHIO 
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Practically all of the nation’s leading 
aircraft producers have contributed to 
the text designed to teach "the art and 
science of making aircraft templates the 
way the manufacturer wants and must 
have them.” 

Topics covered include general air- 
craft nomenclature, mathematics for the 
template maker, principles of mathe- 
matical development, essential tools and 
equipment and photographic reproduc- 

much the same ground as the article in 
Aviation for February, 1942. There 
is also a series of 46 problems on typical 
aircraft parts, utilizing blueprints made 
available by Lockheed Aircraft Corp. 


THE BLUE BOOK OF AMERICAN AVIA- 
TION. Second Edition; by J. Alfred Miller 
and George J. Searle. Published by the 
Aviation Statistics institute of America, 
Asheville, N. C. 242 pages. 

Lists personalities of the industries; 
national organizations ; aviation peri- 

sonnel; aviation schools and colleges; 
airlines; airports served by scheduled 
lines; and aircraft, parts and supply 
manufacturers. Also devotes a section 
to "official Washington" and contains a 
classified buyers guide. 


AIRCRAFT TORCH WELDING, by C. Von 
Bocbers and A. Ciffrin. Published by Pit- 
man Publishing Corp., New York. 149 
pages, including appendices. Illustrated, 
$1.50. 

A compact, basic text for beginners 

instruction for both construction and re- 
pair and maintenance. It gives consid- 
erable attention to government specifi- 
cations and the tests which must be 
passed by work being done to meet such 

Safety precautions — particularly valu- 
able in these hurry-up days — are stressed 
throughout the book. 

Self-testing questions follow each 


WHAT'S THAT PLANE? Published Jointly 
by Penguin Books. Inc., New York, and 
Yhe Infantry Journal, Washington, D. C. 
188 pages, paper bound, 25 cents. 

This is a pocket-size guide to air- 
craft recognition, using both silhouettes 
and photographs, many of which have 
appeared in Aviation. It concentrates 
on military craft of the United States, 
all the currently-flying Japanese planes 
of which silhouettes are available, and 
long-range German sea planes “which, 
operating from mother ships in the At- 
lantic, might attack the eastern portions 
of the United States and Canada.” 
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. . . the world's first military airpla 
built principally of stainless steel. 




Klectw'ings engineers . . . who de- 
signed and are constructing the BT-12 
in quantity . . . have a long record of 

Today, Fleetwiilgs helps get 'em 
flying by pushing production to record BRISTOL 


fc»r the day of Victory!* 


FLEETWINGS t> 

PENNSYLVANIA 
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Production Report 

( Continued from page 73) 


home army”. How well we are suc- 
ceeding is best and most safely revealed 
by the production increase since Pearl 
Harbor that I have mentioned, and by 
telling you that our aircraft plants are 
ahead of the schedules set for them by 
the government. In this latter connec- 
tion remember, President Roosevelt 
called for 60,000 planes this year. 

There is still another means of letting 
you know how well plane production is 
getting on. Recent weeks have seen 
many plane companies returning to the 
government large portions of their 
profits. This has been made possible 
by the unceasing effort of our people to 
find new production devices and tech- 
niques to increase production. In this 
battle of brains, our people have been 
so successful that man-hours of work 
on aircraft have been spectacularly re- 
duced, sometimes cut in half. These 
production victories have cut the cost 
of warplanes to the taxpayers by cutting 
the time it takes to build them, and 
obviously, has made possible the con- 
struction of thousands of additional 
planes in the time saved. Every one of 
these additional planes has been built, 
without delay, to the extent that the 
material supply has allowed. 

There is one very real enemy standing 
squarely in the path of American vic- 
tory in this, and this enemy is endanger- 
ing aircraft production along with other 
production. This enemy is the "oral 
saboteur”, who seeks to wreck produc- 
tion by creating belief in the public 
mind — particularly in the defense work- 
er’s mind — that the war effort is break- 
ing down. He seizes any peg on which 
to hand his arguments. “American war- 
planes are inferior, cannot cope with 
the enemy.” "American workmen are 
being brutally exploited by manage- 
ment.” “Management is venal and un- 
patriotic." “The materials shortage is 
disastrous, cannot be remedied.” This 
oral saboteur may be an actual enemy 
agent, or he may be an irresponsible 
gabbler— a show-off or a sorehead. The 
show-offs and soreheads are the welcome 
dupes of the Fifth Columnist. They 
spread his venomous propaganda while 
he stands by, chuckling. Considerable 
publicity has been given this propa- 
ganda. It is difficult to refute most of it 
without revealing production and other 
information which would be of great 
value to the enemy, disclosure of which 
would serve Axis ends almost equally 
with the production failure which the 
oral sabotage campaign seeks to induce. 

We must present a united front to the 
oral saboteur and destroy hint. He is 
our greatest enemy. The armies of the 
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the only machine 
yet developed to solve your 
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GENERAL m ELECTRIC 


USE THIS NEW CAPACITOR 
DISCHARGE CONTROL 

— ON YOUR STORED-ENERGY WELDING MACHINES 

C ONSISTENT values of current and timing, so vital to consistent 
aluminum-alloy welds, are assured when your stored-energy welding 
machines are equipped with a capacitor discharge control, one of G.E.'s 
newest developments. 

Because of its low demand kva, this control also permits the use of a low- 
cost plant distribution system. Because of the low demand on the line, 
which means less voltage drop, you can economically install your welding 
machines at the most favorable places in your production line, even though 
the machine may be some distance from incoming distribution transformers. 
Good voltage regulation afforded by the low demand kva also lessens the 
possibility of light flicker and limits interference with other welding 
equipment on the same circuit. 

The time required for cleaning and dressing electrodes is greatly reduced 
with stored-energy welding. This is most apparent when welding heavy- 
gage aluminum alloys. Production is materially increased without com- 
promise in weld quality, thus reducing rejects and boosting output and 
profits. 

Designed by outstanding electronic engineers. General Electric’s new 
capacitor discharge control is built for ease of installation and low 
maintenance. 


Employee Thinking 

(Con tin ned from page 75) 


it originated for an initial investigation. 
In addition, the members of a small 
Inter-Departmental Suggestion Commit- 
tee are asked to consider each sugges- 
tion. Those to whom the suggestion is 
referred are asked to complete their 
investigation within not more than a 
week’s time. If the idea is turned 
down, specific reason must be given for 
so doing — such as too costly, already 
adopted, etc. A review of the refusals 
is usually made by the supervisor of 
the suggestion system, to make sure that 
no good ideas have been inadvertently 
passed over. When the employee mak- 
ing the suggestion is informed of the 
fact that it has been turned down, he 
is invited to protest the decision if he 

Suggestions which are accepted are 
turned over to cost control department 
for an estimate to determine the amount 
of saving effected. Awards for sugges- 
tions adopted are made on the basis of 
a payment of five percent of the amount 
saved during the first years of its adop- 
tion. There is a lower limit of $2 and an 
upper limit of $100 for awards. There 
is no limit to the number of awards 
made, all suggestions considered worth 
while are accepted. 

Each employee who receives the max- 
imum award of $100 automatically be- 
comes a member of the RCA Century 
Club, and receives a free all expense 
trip to New York. In addition, his 
suggestion, together with other top 
award winners, is reviewed at the end 
of the year, for possible selections as 
the "best award of the year." If an 
employee has made several successful 
suggestions during the year, the awards 
for which total $100. that person is also 
eligible to receive the year-end award 
which is another $250 in cash. 

Presentations for the awards arc made 
with all possible appropriate publicity 
throughout the company. The smaller 
awards are made by the supervisor or 
foreman in the department, the larger 
awards arc made by high ranking offi- 
cials, up to the president. At the time 
of the award the recipient is asked if 
he is satisfied with the size of the 
award, and if not. there is a review to 
determine whether a correct decision has 
been made. 

The measure of the success of the 
RCA system is seen in the fact that 
each year results in a further growth 
in the number of suggestions submitted 
by the employees, and greater amounts 
saved in production costs through these 
suggestions. In ten years the system 
has become an indispensable part of the 


RCA plan for getting things done. 

Now with the tremendous pressure 
of war production, RCA is cashing in 
constantly greater dividends through its 
suggestion system. Not only are ideas 
sought which will result in economies 
and product improvements but there is 
need for every short cut which will 
speed the output of essential materials 
for the fighting forces. 

Not only RCA, but the nation as a 
whole is benefiting from this employee 
suggestion system. 


Instrument Pilots 

(Continued from page 197) 


with a dual set of all instruments, radio 
apparatus, and Hying controls, except 
that the rear cockpit does not have flap 
controls and landing gear actuating 
levers. A curtain which separates the 
two cockpits is kept closed during in- 
struction, and separates the pilot front 
all forward visibility. Side windows in 
the rear cockpit may be screened for 
totally "blind” flight instruction. 

Each ship is equipped, in duplicate, 
with four standard airline receivers and 
one transmitter, as well as an interphone 
system for communications between the 
instructor and his student. The four 
receivers include a long-wave radio 
range and traffic control unit, a company 
communications unit, a Z-marker re- 
ceiver, and a separate receiver for direc- 
tion finding work. Both manual and 
automatic direction finding is employed 
in the training program. 

TRAINING SHIPS USED 
FOR INSTRUMENT TESTING 

A corollary use of these twin-cockpit 
Grummans has been found for accurate 
comparison tests of various makes of 
flight instruments and radio apparatus. 
With two makes of an instrument to be 
tested installed in the two cockpits, di- 
rect comparison is possible at all times 
under identical operating conditions. 
This latter feature is proving extremely 
valuable to PAA in testing new equip- 

Ward Davis’ hard-working Grumman 
Widgeons are now being operated seven 
and a half hours a day each, seven davs 
a week. Six pilot instructors are con- 
stantly at work, training groups to be 
expert pilots. 

The course includes, in addition to 
routine instrument flight procedures, 
radio range and direction finding navi- 
gation. and instrument approach and 
landing, the latter being made in the 
metropolitan waters under conditions 
simulating faithfully instrument land- 
ing facilities at all PAA’s Atlantic 
ports of call. 


How thjs Stainless Tubing 
BOOSTS War Production and 
CONSERVES Vital Metal . . . 



THE CARPENTER STEEL CO. 

WEtDED ALLOY TUBE DIV. KENILWORTH, N. J. 



STAINLESS TUBING 


AVIATION. May. JS42 




Dynamic Balancing 

( Continued from 121 ) 
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nance frequency is equal to the natural 
frequency of the hypothetical undamped 
oscillation, the phase being at the same 
time 90 deg. 

Special case 2. Maximum amplitude, 
Angular velocity 1 and phase are little 
greater than for resonance ; see Table 1. 

Numerical example. The resonance 
curve in Fig. 8 was obtained mathe- 
matically (broken line) and checked ex- 
perimentally (unbroken line) by affix- 
ing, as shown in Fig. 8, a couple of 



A NEW ELECTRIC 
BOND TESTER 

M/m-Qd/ri-AldrEff 

A4oo£l 


Ranges 0.5: 0.1: 0.05: 
0.01: 0.005: and 0.001 
ohms, at full scale 

DOES NOT REQUIRE REFER- 
ENCE CURVES OR CHARTS 
. . . THE MEASURED RESIST- 
ANCE IS DIRECTLY READ 
FROM METER SCALE. 


The battery-meter and controls are in the case . . . fixed clamp 
and exploring cables are easily connected. 

Send for your copy of Bulletin No. B-S, details and prices are 
given. These low-resistance testers can be used by non-technical 
personnel. 



equal weights of 50 grams each t 
balanced propeller, supposing an ec. 
tricity of 1 m. Furthermore, in te 
of kg., cm., sec. d = 24; 1 = 40; 2.: 
= 0.079; 0. = 624 = f = 810. 

From this is obtained the 


The maximum amplitude is only 0.: 
percent greater than the resonance am 
plitude, the relative rpm. n„ = 456 being 
1 percent higher than the resonance rpm 
The insignificance of these differenc 
due to the greatly reduced friction 
the high degree of coincidence bet. 
measurement and calculation to th< 
duced disturbing air currents, ie. to ; 
dynamic form. 
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Airplane Plant Design 

(Continued from page 97) 


Today, with work carried on 24 hours 
a day, the cost of artificial lighting may 
be inconsequential, But with the return 
to the normal eight-hour day, this may 
prove a handicap, especially in meeting 
competition later. The cost of necessary 
air-changing and cooling may actually 
prove prohibitive. 

Most of our clients, and especially 
those expecting to operate their new 
plants after the war, have preferred the 
daylighted plant with provision for 
blackout when needed. This, inciden- 
tally, is easily taken care of. 

Mostly, the design of the blackout 
facilities has called for the welding of 
clip angles onto the vertical mullions 
between the sash in both the sidewalls 
and the monitors. The clip angles arc 
drilled so “two-by-fours" can be quickly 
bolted to them. Metal sheets can be 
easily attached to the two-by-fours. 
Thus all light can be kept within the 
plant after darkness falls. 

SINGLE UNIT PLANTS 

Years ago Henry Ford advanced the 
theory that utmost efficiency in indus- 


trial production could he achieved only 
if a plant was. in the main, under one 
roof. He insisted that segregated build- 
ings were detrimental ; that, on the other 
hand, a large manufacturing area under 
one roof, with a minimum number of 
walls and generally only one story high, 
made for easier supervision and more 
economical operation. 

That his contention was right is am- 
ply proven by the fact that most new 
manufacturing plants today arc one- 
story structures, with occasionally a 
second floor for certain departments or 
operations. While the ninminuth. one- 
story manufacturing unit is not precisely 
an innovation, it is being adopted almost 
universally by the growing aviation in- 

Vast, unobstructed areas of floor 
space characterize the new aviation 
plants, particularly those engaged in 
turning out bombers and a variety of 
other fighting aircraft. It's quickly ap- 
parent that clear floor space, unbroken 
by obstructions, is an especial require- 
ment in this form of manufacturing. 

Til one particular building of a large 
Eastern manufacturer this concept 
reaches a new high. The structure is 
300 ft. wide and 700 ft. long. The entire 
floor space is unbroken by a single 
column. Made light as possible, the 


roof is supported by bridge trusses — 
the longest flat spans in the world. Since 
there are already bombers that measure 
212 ft. from wing tip to wing tip, it is 
easy to see that this huge structure is 

Column-spacing is an important con- 
sideration in any plant designed for 
maximum efficiency in mass production. 
Kvcry column loses not less than four 
square feet of floor space, counting the 
useless area immediately surrounding 
it, and every added column interferes 
just that much with the economical 
placing of machine tools and also ob- 
structs the flow of materials. By careful 
study and design, architects and engi- 
neers have been able greatly to increase 
distances between columns at little, if 
any, additional cost. 

Side Slips 

(Continued from page 175) 


been, the air-cool realm of knowledge 
has been built up so much recently — 
it has brand new possibilities on the 

Another thing we arc for is trans- 
parent plastic tops that fold down. Or 
metal, if you’d feel like a goldfish. A 
closed-hardtop-convertiblc car in one is 
what we mean. We’ve got it on planes 
already; just adapt it to cars. 

A light aluminum road job, with no 
paint, no water, no rust, and a load of 
aeronautical style is what Batten. Bar- 
ton, Durstine and Osborn and the peo- 
ple are waiting for. Send $1 for mem- 
bership in the Side Slip to Cars 
Movement. 


Maintenance 

(Continued from page ItiV) 


position, with perfect reliability. This 
system has worked out well enough so 
that at the present time there is only 
one licensed A. and E. mechanic at Haw- 
thorne for every six A airplanes. 

Below the licensed mechanics are the 
army rated men, known as Civilian Air 
Mechanics, who have been rated by the 
Army as qualified to work on any partic- 
ular type of airplane, in this case the 
l’T-17. These men receive these ratings 
only after six months’ experience and 
after passing a rigid written examina- 
tion, based on complete manuals on the 
airplane and engines and other texts 
supplied by South East Air Corps Train- 
ing Center. A practical test is also re- 
quired to gain this rating. The present 
ratio is one Civil Air Mechanic for 
every three airplanes. Below these men 


ALLIED PRECISION BUILT 

AIRCRAFT RELAYS 


ALLIED 

Inq from small miniature relays ?o 
power type relays with a rating of 
100 amperes at 24 Volts D.C. Contacts 
range from single pole single throw to 
six pole, double throw. The line also 
varies from power relays to highly 
sensitive units. 

in important features such 

pactness. light weight, minimum base 
mounting area, and easy availability 
of contacts for connections. 


vibration, wide temperature variations. 

Allied offers precision manufactur- 
ing. highly skilled and specialized 
testing, and above all, reliable and 
competent manufacturing. 





ALLIED CONTROL COMPANY. INC 

227 FULTON STREET NEW YORK CITY 
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and #590, a thermosetting resin 

the rapidly growing aircraft industry. This 
uniform, dependable joints of typical phenolic 
fn the autoclave processes, the development of 

temperatures above 230°F., ca 
bags used in these processes 

employed, thcirlifccan now be 
However, oilier possibilities 
Large, easily constructed insulated ra 
tained at 140 1'. and in which humidity could 
be readily controlled to maintain wood stabil- 
ity, offer distinct advantages for curing plane 
assemblies glued with Catabond .#590. Mixing, 

at the Bcllanca Aircraft Co,, have definitely 
proven the superiority of this resin over other 
types of bonding mediums used in aircraft 


icancc. Provi- 
ng the rubber 

cndedgreatly. 


Glue lines with this resin are stronger than 
the wood itself . . . shear tests on 3 sq. inch 
blocks Birch to Birch, have averaged 2772 lbs. 
per sq. in. parallel to the grain and 1059 lbs. 
per sq. in. perpendicular to the grain. Other 
tests in which alternating cycles of 8 lira, in 
boiling water, 8 lirs. in cold water *and 8 hrs. 
of drying for8 days were conducted. Tile speci- 
mens were manually destroyed and no evidence 
of joint failure could be found. 4 ft. panels 
of typical wing construction were immersed in 
a tank of boiling water for a day, then oven- 

baked to di 

Catabond su 

roof, without any ill euccis . . . panels wnu 
other glues, similarly tested, collapsed shortly 
after being exposed. 

" Catabond ' hot, intermediate and cold-setting 
liquid phenolic resin formulations are em- 
ployed in glueing, bonding, impregnating, 
compregnating and molding wood, plywood, 

adaptations are constantly being developed by 
Catalin engineers and chemists to meet the 
individual requirements of industries and 
manufacturers. Your inquiry is invited! 


.ueces, fully resisted the si 
re exposed for a year, n 


CATALIN CORPORATION • ONE PARK AVENUE • NEW YORK, N.Y. 


OF MODERN PLASTICS 
GcUalut and P 'united' 
CAST PHENOLIC RESINS 
TECHNICAL CAST RESINS 

jdoali+i 

POLYSTYRENE MOLDING 
COMPOUNDS 

G&t&bo*ui. * AND GaicMGA 
MELAMINE AND PHENOL- 
FORMALDEHYDE LIQUID RESINS 


THE FAMILY 



have the qualifications that make them practical for 
planes. They are light-weight, small, compact, simple, 
sure, shock-proof, vibration-proof and not affected by 
high altitudes or ambient conditions. They are activated 
by a scientifically calibrated thermostatic disc that is pos- 
itive and snap-acting in operation. They contain no so- 
lenoids, toggles or other fussy parts that add bulk and 
weight. 


Circuit Breakers 

These breakers — push button 
and toggle type's — are available 
in ratings through 120 amps. 
They have high rupturingcapacitics — are light in weight 
— and give complete foolproof protecuon to aircraft 
circuits. Send for bulletins containing complete data. 


Klixon Controls have earned their wings. All of them 
have been flying in planes — both military and commer- 
cial — since long before the war. Send for complete 
information on any or all of them. 


IU IXO M 


Spencer Thermostat Co., Attleboro, Massachusetts 


MANUFACTURERS OF THERMOSTATS AND TEMPERATURE CONTROLS FOR AIRCRAFT CABINS, RADIOS. ENGINES AND INSTRUMENTS 
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are the apprentice mechanics and the 
line crews. The use of correspondence 
courses in aircraft mechanics has been 
found quite successful in training in- 
experienced personnel. Under a cooper- 
ative. school sponsored system, over a 
dozen Hawthorne ground personnel have 
taken such course with marked results. 

The maintenance crews at Hawthorne 
come under the more correct termin- 
ology of inspection crews. This is true 
mainly because of the nature of the main- 
tenance work which the army permits 
contract schools to perform. There arc 
three classifications of maintenance 
known to the army — first, second and 
third echelon maintenance. Third eche- 
lon is work of a major nature including 
major wing or fuselage repair. Second 
echelon is minor repair such as ribs, 
small members, minor motor overhaul 
work; first echelon maintenance is sim- 
ple work which is actually done while a 
plane is still on the line and in serv- 
iceable condition. Schools such as Haw- 
thorne are permitted to do only first 
and second echelon work leaving major 
airplane and engine work to regular 
Air Corps Repair Depots. 

Thus in many respects the term in- 
spection applies more aptly to the main- 
tenance section of Hawthorne. The 
structure of the maintenance set-up is as 
follows: The crews are divided into 
two units working two different shifts. 
At the head of each shift is an inspector 
who is directly responsible for the con- 
dition of the airplanes. Under the in- 
spector is the Hangar chief, who acts 
as shop foreman. Under each chief, one 
for each shift, are the inspection crew 
and line crew : the inspection crew 
handling the maintenance and the line 
crew handling the servicing, parking, 
warming of airplanes during flight 
periods. Shift No. 1 works from 4:00 
a.m. to 12:30 p.m. while No. 2 shift 
comes on at 12:00 noon and quits at 
8:30 p.m. The half hour overlap when 
both crews are on the job, enables the 
second shifts to pick up their work 
smoothly from the first crew. 

In addition to these crews there is a 
hangar crew which is more or less the 
trouble shooting, utilitarian outfit which 
takes care of emergencies. This crew is 
made up of the best mechanics and 
workers. It is their duty to handle an) 
minor damages such as bent ailerons, 
patches, replacement work and engine 
changes in a fast efficient manner which 
will get any particular plane back on 
the line immediately with a minimum 
loss of time. This system avoids the 
necessity of breaking into the routine of 
the inspection crews as they handle the 
regular maintenance work required on 
all the ships. 

A brief study of the maintenance 
methods and standards as set up by the 
army will give some idea of why such 


a well organized and efficient, as well 
as large inspection force is needed. 
When one realizes that each PT-17 is 
given an inspection, at each 50 hr. 
period, more severe than the annual 
inspection given a civilian plane, a fair 
idea of the thoroughness of the work is 
gained. This is doubly significant when 
it is realized that the average Stearman 
rolls up 50 hr. in less than two weeks 

Here briefly is the schedule of in- 
spections which any particular plane 
at Hawthorne undergoes. Kach morn- 
ing the ship is given a preflight inspec- 
tion which consists of visual inspection 
of all controls, fittings, and draining of 
all sumps and fuel strainers. The en- 
gine is warmed to proper temperature 
and magnetos checked. It is. as the 
name implies, the ground or preflight 
check made before the airplane leaves 
the ground for the day. After each 
flight, members of the ground crew give 
the airplane a routine check, in which 
the propeller blades are inspected for 
any dents or cracks which may have 
developed during flight. At night, after 
the day's flying is done the airplane gets 
a daily check which is more thorough 
than the preflight. In this inspection 
all surfaces are inspected for holes, the 
plane is wiped down, fittings checked. 


The cowling is lifted, engine installa- 
tion inspected along with tire inflation 
and condition of landing gear, and tail 
wheel assembly. 

At the end of 25 hr. the plane gets a 
more thorough going over. All cowling 
and inspection plates are removed. The 
plane is completely washed down and 
inspected. The ship is lifted off its 
wheels and the landing gear completely 
inspected, checked and greased. Car- 
buretor strainers are taken off and 
cleaned, engine controls thoroughly 
checked. It takes two to three men 
about 4 hr. to “pull” this type of in- 
spection. 

At the 50 hr. check, the wheels are 
removed and inspected, brakes cleaned 
and checked. Every fairing and all 
wing plates are removed for thorough 
inspection inside as well as out Every 
fitting and member is thoroughly and 
completely scrutinized in this check. Oil 
is also changed at this period. A crew 
will take 6 to 8 hr. on such an inspec- 

It might be added that the careful 
engineering of the Stearman from a 
maintenance point of view makes possi- 
ble such short yet complete inspections, 
l-ikc all training planes built for the 
Army, every fundamental and important 
part of the airplane can he readily 
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THE CRESCENT 
PANEL CO. 


Hot Plate Laminated Plywood 

3131 W. MARKET ST. 
LOUISVILLE. KY. 


reached through quickly detachable 
cowlings. For instance, the sides of the 
fuselage near the cockpit are nothing 
more than quickly removable metal 
cowls making possible instantaneous in- 
spection and simple work, on throttle 
arms, instruments, controls, etc. The 
entire bottom of the front seat cockpit 
drops off allowing a mechanic to stand 
upright, head and shoulders into the 
cockpit, to work on controls, instru- 
ments, etc. Elsewhere in the airplane 
equally accessible inspections are pos- 
sible. Such inspection provisions arc a 
revelation when comparison is made 
with civilian aircraft and these methods 
of construction will undoubtedly leave 
their mark on future aircraft produc- 
tion for commercial dying. 

At the 100 hr. and 200 hr. marks, 
the same rigid 50 hr. inspection is re- 
peated again, hut with more attention 
to the engine. At 100 hr. the spark 
plugs are replaced with new or recon- 
ditioned ones and at 200 hr. the cylinder 
hold down nuts are torqued. It is inter- 
esting to note that up to this writing, 
over 17,000 hr. have been put in on the 
Continental engines at Hawthorne and 
so far not one cylinder has had to be 
removed because of stuck rings or 
valves. During this same period there 
have only been two forced landings 
directly or indirectly attributable to the 
engines. 

At 550 hr. the engines are normally 
changed, but if the power plant is giving 
satisfactory performance at this period 
its time before overhaul may be in- 
creased by 20 percent. Using a chain 
hoist and a special stand which mounts 
an engine already for installation, an 
engine change over can be done in 3 hr. 
with two men. Since major engine over- 
haul comes under third echelon classi- 
fication engines are shipped from Haw- 
thorne to regular Air Corps depots for 
reconditioning. 

-Such is the rigid and thorough treat- 
ment given to training planes used at a 
typical civil elementary school. To keep 
an entire fleet of planes going with a 
minimum amount of delay is an under- 
standable headache for any man. And. 
in this game inspections just aren’t put 
off. Planes are given their periodical 
inspections within an hour of the time 
they are due. Careful planning and 
scheduling of checks is obviously neces- 
sary. During the last few months this 
has been worked out so that on the 
average less than 10 percent of the en- 
tire fleet of training planes is laid up 
at any one time for inspection and main- 
tenance. 

There are a number of problems which 
arise to make the role of maintenance 
superintendent a hard one. Oddly 
enough one of the greatest delays re- 
sults from delay in getting parts. This 
is not at all a reflection on the Air 


Corps set-up but one attributable main- 
ly to the rapidly increased training 
schedule. This situation is rapidly be- 
coming overcome as time goes on but 
has, at one time or another, resulted 
in extensive temporary delays. For in- 
stance over 50 percent of the planes at 
Hawthorne were tied up at one time for 
lack of tail wheel control cables. This 
was finally licked by splicing up new 
cables right in the Hawthorne shops. 
Many of the parts delays have been 
due to slow transportation facilities. In 
recent weeks the Civil Air Patrol has 
delivered a number of rush shipments 
to Hawthorne Field which have saved 
several days tieup, in getting ships 
back on the line. Army Air Corps offi- 
cers stationed at the field are enthusias- 
tic over this method of delivery which 
is definitely a worthwhile function for 
CAP members and probably could be 
greatly expanded if fully appreciated. 

Another problem at Hawthorne which 
has called tor special handling is that 
evolving from operation on extremely 
sandy fields and flying in dusty condi- 
tions. Particular attention must be paid 
to this ever present menace. Landing 
gear and tail wheel assemblies are con- 
stantly in need of attention for this 
reason. The strainer in the carburetor 
airscoop is cleaned and re-oiled every 
other day. a factor which is believed 
adds greatly to the life of the engines. 
To insure that the airplanes are prop- 
erly cleaned for thorough and complete 
inspection, much attention is paid to 
cleaning and the airplane is thoroughly 
washed down before all but the daily 
inspections. The cleaning mixture used 
is a 50-50 mixture of kerosene and 
white gasoline atomized through a reg- 
ular cleaning gun and sprayed on metal 
parts under high pressure. The fabric 
is cleaned with a special Army Speci- 
fication soap mixed with water. The 
monthly cleaning bill at Hawthorne is 
a shade more than $500 but. to quote 
Sam Mouselike, its worth it: "A clean 
airplane is a well maintained airplane." 

During the course of developing a 
maintenance and inspection system at 
Hawthorne which would work smoothly 
a number of new systems, methods and 
tools have been devised. In particular, 
the improvisation anti development of 
special tools and gadgets has been of 
interest. As would be the case in any 
other well organized maintenance shop, 
many special small tools have been de- 
\ eloped to speed work. For instance a 
special wrench was developed in the 
Hawthorne shops for expediting car- 
buretor changes. 

Other devices are interesting also. 
The previously mentioned dust problem 
in South Carolina works havoc in par- 
ticular in the brakes where the dust 
particles get inside the mechanism and 
need constant attention. Since it is an 
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A Save lime, save materials — those are 
your inarching orders today. Let Allegheny 
Stainless Castings help you. They're pro- 
duced from steel melted in unique hollow- 
electrode furnaces, which permit closer- 
than -ordinary control of alloying conditions 
and purity. 

Result: these castings are highly uniform 
in analysis and dense in structure. They’re 
easy to machine and weld, and they assure 
a step-up in production and less spoilage. 


But don’t overlook a further factor. Where 
you can replace forgings with castings, even 
greater savings can he made — both in ma- 
chining time and in raw materials, since 
there is much less steel to cut away. 

• Our Technical Staff is at your disposal 
on casting problems involving any stainless 
grade, any design, and any weight — from 
pounds to a ton and more. Meanwhile, 
mail the coupon below for data on 
Allegheny Stainless Castings. 


ALLEGHENY LUDLUM 


I Send me a copy of your Stainless Castings 


STEEL CORPORATION 


~BnaAick tyffacet. In ^/uucipaC Gctiet 
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If we can work with you on any problem connected with 
cable, swaging dies, swaging terminals or complete as- 
semblies, just ask. 

' AUTOMOTIVE AND AIRCRAFT DIVISION 
yy 6-235 General Motors Building • Detroit 

In Business jor Your Safety 


AMERICAN CHAIN & CABLE COMPANY, I 


TO SOLVE OUR PROBLEM 
WITH TERMINAL SWAGING” 
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changes that included special provisions 
for the sub-zero operating conditions 
encountered during Canadian winters. 
The success of this aircraft in its war- 
time role is best shown by the fact that 
hundreds and hundreds of Cessna 
Cranes are in use for training pilots 
sent from all parts of the British 
Empire. It is the only American-built 
twin-engined trainer being used in the 
British Commonwealth Air Training 
program and as a result, Cessna has 
built more twin-engined advanced 
trainers than all other U. S. manufac- 
turers combined. 

Newest Cessna bomber-pilot trainer 
is the Bobcat (AT-17) being supplied 
in quantity to the U. S. Army Air 
Forces. Among other companies 
manufacturing twin-engined trainers 
are Curtiss-Wright with their all-metal 
AT-9 and Beech Aircraft, who offer 
the AT-10, a composite metal and ply- 
wood model, both types being supplied 
to the U. S. Army. These planes, as 
well as the Cessna Bobcat are being 
used for multi-engined familiarization, 
advanced instrument instruction, navi- 
gation training and night flying. 

With these new transition trainers, 
whose initial and operating costs are 
from one-third to one-fourth that of 
the combat types formerly used, the 
prospect is considerably brighter for 
training pilots and crews for multi- 
engined airplanes in sufficient numbers 
to keep up with the constantly increas- 
ing demands of our great Air Forces 
expansion program. 

Westland Whirlwind 

(Con tinned from page 203 ) 


speed de Havilland propellers is 10 ft, 
ami the pitch range 20 deg. 

The wing is built in three parts: a 
center section which carries the engine 
nacelles, and two outer panels which 
taper rather sharply on the trailing 
edge, and moderately on the leading 
edge, to the rounded tips. The center 
section, like the tail planes, has no di- 
hedral, and only moderate dihedral is 
found in the outer panels. A turn-over 
bulkhead is provided in the cockpit 

There is a great similarity in appear- 
ance between the ll'liirhvind and the 
de Havilland D.H. 88 Comet, which 
won the MacRobertson Trophy Race to 
Melbourne back in 1934. except that the 
Comet had a normal tail structure. The 
Comet, slightly smaller, had a loaded 
weight of 5,550 lb., but was powered by 
lighter D.H. Gypsy-Six engines of 224 
hp. each, and was of wooden construc- 
tion. The two Peregrine engines used 
on tlie Whirlwind have a total dry 


weight (.without hubs or starters) of 
2.212 lb. Displacement of each is 1,297 

Specifications and performance fig- 
ures released on the Whirlwind powered 
by Rolls-Royce Peregrine engines of 
860 hp. each are: 

Length overall :» ft. « hi. 


Charting Stability 

( Continued from page 125) 


of longitudinal motion. One of these is 
of short period with heavy damping. 
It is called the "short period” mode and 
is not very troublesome because of its 
heavy damping. The second mode is of 
long period and in this case has slightly 
negative damping. This is known as the 
“long period" mode or as it is sometimes 
called, the “Phttgoid” mode. 

Regions of the basic chart in the 
neighborhood of these solutions were 
extracted and blown up in scale for 
more accurate plotting of their varia- 
tions. The short period mode is shown 
in Fig. 2, while the long period mode 
is shown in Fig. 3. 

The problem now is to try to take 
this dynamically unstable airplane and 
make it stable. To do this, variations in 
basic parameter are carried through 
and the effects on the motion traced 
mi the chart. The following variations 

Cl. 2, .4, .6, .8, 1.2, 1.4, 1.6, 2.0 


Cm. .016, '.018,' .022, !o26,' .030, .040, .050 
R 5,8, 10, 12, 14 



The traces of variations of solutions 
for variation of each parameter are 
shown in Figs. 2 and 3. The effect of 
each parameter change on the two 
modes will be discussed. 


1. SHORT PERIOD MODE: 

(b) Variation of C m — Variation of 
lift coefficient has little effect on the 
non-dimensional period, but as an 
increase in C,. means a drop in speed 
and thereby an increase in the time 
constant the period in seconds will 
increase with C,„ 

(b) Variation of C„ 0 — Variation of 
parasite drag coefficient has such a 
small effect on the short period mode 
that the variation cannot be shown 
on the chart. 

(c) Variation of S'/S — Increasing 
the horizontal tail area reduces the 
period and improves the damping. 

(d) Variation of “1" — Increasing 
tile tail length has the same effect as 
S'/S — decreasing the period and 
improving the damping. 

(e) Variation of h , — Increasing the 
moment of inertia about the lateral 
axis lengthens the period and re- 
duces the damping m direct opposi- 
tion to S‘/S and “1”. 

(f) Variation of Aspect Ratio — In- 
creasing the aspect ratio reduces the 
period and improves the damping up 
to a certain point. It is not as effective 
as k„ S'/S or "1”. 

(g) Variation of — Moving the 

c.g. forward tends to shorten the 
period but has no effect on the 
damping. The short period mode is 
very sensitive to change in the c.g. 
position. 

2. LONG PERIOD MODE: 

(at Variation of C,. — The lift coeffi- 
cient has a very important effect on 
the long period mode. The variation 
of the solution with Cl shows that 
the motion will be stable at low lift 
coefficients and will be more unstable 
at high lift coefficients. Airplanes all 
tend to be stable at low lift coeffi- 
cients so any test for dynamic longi- 
tudinal stability should be done at as 
high a lift coefficient as is necessary 
to meet stability’ requirements. The 
specific effect on the motion of in- 
creasing C\ is to decrease the damp- 
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THE NEW BURMA ROAD. ..ONE MILE UP... 


One mile above the treacherous, twisting Burma 
Road vital war supplies now speed to valiant 
China. Swift air-freighters fly high above rain, 
mud and snow shuttling between free ports and 
attacked bases — and China carries on. It is not 
alone in speed that these air-freighters excel 


for each single plane delivers more goods-of-war 
than 120 crawling trucks on their bomb-pocked 
road below. Soon Lifelines will again become 
Tradelanes and from this lesson of war goods- 
of-peace will speed to a democratic world ever 
more closely knit together through aviation. 



NORTHROP AIRCRAFT, INC. • NORTHROP FIELD, HAWTHORNE, CALIFORNIA, U.S.A. . CABLE “NORAIR" 
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DESTRUCTION] 

CAN COME IN 




INDUSTRY TOO 

DUST— like enemy Paratroops — is an 
air-borne menace which, unless con- 
trolled, destroys materials, finished 
products, and man hours of work. 

Industry and the war emergency 
can no longer afford the delay and 
loss which dust imposes on the nation's 
productive capacity So today — more 
than ever— clean air is recognized as 
an industrial necessity. Practically 
every new defense plant has been 
supplied with AAF air filtration and 
dust control equipment, and hundreds 
of additional installations have also 
been made in existing plants whose 
manufacturing facilities are required 
for war materials production. 

The American Air Filter Company is 
operating 16 to 24 hours a day in order 
to meet industry's air filtration and 
dust control needs and is supplying 
practically 100% of its output to war 
materials manufacturers. In the field 
of Aviation AAF equipment is making 
an outstanding contribution to the 
maintenance of production schedules. 
Send for booklet "AAF in Industry", 
which tells the story of industrial dust 
problems and their solution. 

AMERICAN AIR FILTER CO., INC. 
346 Central Ave. Louisville, Ky. 

ESI 
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injj and shorten the period. The 
period shortens in non-dimensional 
units considerably, but as the time 
constant is increasing with V Cl the 
reduction is not as great as it might 

(b.) Variation of C„. — Increasing 
the parasite drag of the airplane will 
tend to make the airplane more stable. 
The effect on the period is negligible, 
but a “dirtier” airplane will always 
be more stable. 

(c) Variation with S'/S — Increas- 
ing the horizontal tail area has little 
effect on the period but improves 
the damping considerably. 

(d) Variation of "1” — Increasing 
the tail length also has little effect on 
the period but improves the damping 
to a greater degree than S'/S. 

(e) Variation of k , — Increasing the 
moment of inertia about the lateral 
axis has a negligible effect on the 
period of this mode, but has a very 
important deteriorating effect on the 
damping. It is necessary to reduce 
the moment of inertia to get better 
damping. The negligible effect of 
the moment of inertia on the period 
seems hard for many to believe. Their 
difficulty lies in their attempt to pic- 
ture the problem as a system in one 
degree of freedom, whereas it is the 
more complicated one In three de- 
grees of freedom. 

(f) Variation of Aspect Ratio — The 
effect of variation of aspect ratio on 
this mode is rather small. Either de- 
creasing or increasing the aspect ra- 
tio of this airplane tends to shorten 
the period somewhat, whereas an in- 
crease in aspect ratio makes the 
damping more negative. 

(g) Variation of -r,, — Moving the 
C.g. to the rear tends to lengthen the 
period, while moving it forward 
shortens the period up to a certain 
point. The effect on the damping of 
c.g. position is the most interesting. As 
the c.g. moves to the rear, the damp- 
ing at first gets more negative, then 
after about .r,, = +.04 the damping 
improves with rearward c.g. position. 
As the c.g. is moved further and fur- 
ther back the damping keeps on im- 
proving and the period keeps on 
lengthening until the solution moves 
out of the oscillatory boundary and 
crosses over into the divergent region 
at an x., of about +.11. One of the 
roots then becomes a pure diver- 
gence which is recognized as static 
instability divergence. As the c.g. 
moves forward from the starting 
assumption, the damping keeps on 
improving until = —.IS. at which 
point the motion becomes stable. 

To sum up, there seems little need 
for any design changes in the assumed 
airplane for improvement of the short 


OHUTSURE 

NAY.. 

to seal a tire valve 
is with an air-tight cap 



GUARANTEED AIR-TIGHT UP TO 250 LBS. PRESSURE 


period mode. This mode is very heavily 
damped in all cases and is not worth 
worrying about. To improve the airplane 
as far as the long period mode is con- 
cerned, it is necessary to move the c.g. 
range to the rear or more forward as 
either one will improve the stability 
range. Making the tail longer and 
larger as well as reducing the moment 
of inertia about the lateral axis would 
all improve the damping. Increasing 
the drag of the airplane would of course 
be beneficial to the damping, but this is 
one parameter that is not usually allowed 
to be changed in this manner. 


It is necessary to point out that the 
changes in the dynamic longitudinal mo- 
tion are for this particular airplane and 
must not be construed to be perfectly 
general. The effects are general in a 
qualitative way in that they show the 
general effect of these parameter 
changes. 

It can be seen from the trace of the 
variation of the long period mode with 
c.g. shift that it is not possible to assume 
that the damping will be poorest at the 
most forward c.g. position, but may be 
critical at almost any c.g. This is in 
opposition to many popular theories. 
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Unusual Bargains 

IN BACK COPIES OF 

Aviation 

if you act NOW! 
★ 

For a limited time only we 
are holding a small supply 
of valuable back copies of 
Aviation for our friends in 
the industry. 

In these copies may be just 
the information you are look- 
ing for. Information on air- 
craft design detail . . . air- 
craft and parts production 
. . . maintenance kinks and 
short-cuts for transport men, 
army and navy maintenance 
men . . . airport, fixed base, 
or school operation. 

These copies, too valuable 
to be distributed indiscrim- 
inately, are being held for 
you to cover your particular 
information needs. 

Write us today concerning 
the information you may be 
seeking. We'll advise you 
which copies you need and 

Remember there is no 
charge for this service and 
there is no premium price to 
be paid for the copies. The 
usual low single copy rate is 
in effect. We pay the cost of 
storing and handling these 
copies. Write us today! 

★ 

AVIATION 

330 West 42nd Street, 
New York, N. Y. 




Fig. 16. Rivet loads from moment, leti, and rivet loads from control load. 


Strength Analysis 

(Continued from page 112) 


force is applied to tile bracket is used. 
M = (600 X 8) +(800 X 4) = - 4800 + 
3200 = - 1600 "# 

2r’=2x’ + 2jr = 4(3) ! + 4(4)’ - 
36 + 64 = 100 

Rivet load from moment (vertical and 
horizontal components. Fig. 14) 


Uh looo x 3 
100 



Rivet load from central load ( vertical 
and horizontal components. Fig. IS) 






Total horizontal load on critical rivet 
R. = 64 + 200 = 364 lb. 
Resultant rivet load 
R = V 198’ + 264= = \ 39264 + 69696 
V 108960 - 330 lb. 

Altschul 

(Continued from page ISO) 


An inspection of the diagrams above 
indicates that the loading on the lower 
right hand rivet makes it the critical 
rivet since the corresponding com- 
ponents from both conditions of loading 
act in the same direction and therefore 
add together. 

Total vertical load on critical rivet 
R, = 48 + ISO = 198 lb. 


With each decision, the CAB deline- 
ates additional principles governing the 
economic regulation of the air carriers. 
The American decision supplied many 
elements of rate making formerly lack- 
ing and will serve as an important influ- 
ence in the future development of the 


AVIATION. May. 



These fast Douglas A-20A Attack Bombers 
in the service of the United States Army 
Air Corps are equipped with Wittek Avia- 
tion Hose Clamps. 

Proved by use in service, Wittek Aviation 
Hose Clamps are the standard equipment 
clamp of aircraft manufacturers and en- 
gine builders, and the standard replace- 
ment clamp of the industry. 


THE STANDARD OF THE INDUSTRY 



WITTEK ACTUR1NG CO. 


Prepare yourself for 
A REAL PAYROLL JOB 


in aircraft sheet-metal 
work 


Here is an intro- 
duction to all the es- 
sentials of aircraft 
sheet-metal work, in- 
cluding assembly, 
drilling and riveting, 
blueprint reading, and 
template development. 

Its how-to-do-it treat- 
it takes the reader 
through all the steps 
necessary to attain 
proficiency in shect- 
mctal work for the 
craft industry. 

Developed in modern 
craft apprentice 
classes, its material has been used to train hundreds of men 
for payroll jobs in this field. It presents latest methods and 
applications, principles and practice as they are found in 
modern aircraft factories. 



JUST OUT! 


Practical Aircraft 
Sheet-metal Work 
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MICRO SWITCH 

makes a contribution to the aircraft industry! 



new Micro Switch Throttle 
light weight, easily assembled de- 


implished by th 
push control. 


Sent/ for full information 


MICRO (EH SWITCH 
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Hundreds of thousands of Aircraft forgings 
. . . many of unusual and complicated design — 
have been produced by Aircraft Mechanics, Inc. 
Their production established the procedures to 
be followed in Aircraft Mechanics' newly equip- 
ped AIRFORSE DIVISION. 

Anything made of chrome molybdenum or 
alloy steel is our province ... be it a hinge pin 
or a motor mount! We are producing arc or 
acetylene welded assemblies for the entire 
industry. 

"Among our customers you'll find 
most all the major American air- 
craft manufacturers. Their orders 
make it necessary for us to work 
twenty-four hours a day, seven 
days a week ... an obligation 
we've proudly accepted as one 
of our efforts to — 

KEEP 'EM FLYING! 


AIRCRAFT MECHANICS 


Colorado Springs, Colo. 


DON’T WISH YOU WERE AN 
AIRPLANE PILOT OR AN 
AVIATION MECHANIC 
come to 

Roosevelt 
Aviation School’ 

AND LEARN TO BE ONE 

* ConVocfori lo IS* U 


AVIATION TRAINING AT ITS BEST 
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Aircraft Chains 

HITHEY 


WHITNEY EOTTEE CHAINS 

-rsr"^— 

6 ‘ into .M tah ““ ” 

Ur .P«»l >“'“8* *• 

tattnna a» u 

specifications dcman ' 

m VJHITNtV CHWN k ««■ C °- 

Hartford. Cor.nect.cu 



THESE I W POINTS WIN 

ENGINEERING ACCLAIM 


FOR 

AUTOMATIC 
ELECTRIC 

AVIATION RELAYS 



*PACH point is an important 
" reason why Automatic Elec- 

choice of engineers for the na- 
tion's leading makers of aircraft 
and aircraft accessories. Both in 
the air and on the ground, these 
relays have proved to be insur- 
ance against failure, providing 
ahsolutedependahility and long 
life under severe conditions. 

The relay shown above is the 
Type 18, which heads a long 
list of Automatic Electric relays 

wide variety of aircraft appli- 
cations. 

There’s an Automatic Electric 


lO. Adjustable or fix* 


matter what your require- 
ments may be. Our new Catalog 
407 1-C shows the complete 
range of Automatic Electric re- 
lays and other electric control 
apparatus. 

Write today for your copy. 


AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 W. Van Buren Street, Chicago, 111. 

RELAY MAKERS SINCE 1898 
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Production starts on the drafting 
7 board. Here is where the wrong kind of 
tracing cloth can slow up your opera- 
. . and where the right kind can help speed 
them. In thousands of drafting rooms today, pro- 
duction is getting off to a faster start because of 
Bruning Rival Tracing Cloth . . . the tracing cloth 
perferred by experienced draftsmen. 


FASTER PRODUCTION 


Rival has perfect uniformity of surface — which 
means no blemishes to hinder the draftsman's 
work. Rival is famous for its easy erasing— no time 
lost in eliminating smudges and troublesome 
"ghosts.” Rival has a superior and lasting trans- 
parency not obtained with oils or wax — which 
means clearer, readable prints always. And Rival 
has exceptionally high tensile strength and dura- 
bility to eliminate costly retracing. 

We'd like to send you a sample of Rival— so that 
you can see and judge it for yourself. Find out why 
— and how — Bruning Rival can help your draftsmen 
win the battle for speed. Charles Bruning Co., Inc. 



Sftnce 1897 

NEW YORK • CHICAGO • LOS ANGELES 
Branches in 14 Principal Cities 

SPEEDS— SIMPLIFIES— AND PROTECTS A NATION'S DRAFTING 
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Companion to Courage is CONFIDENCE! 



Gallant men defending liberty in the skies confident- 
ly believe that we build the best into each Bendix- 
Scintilla Aircraft Magneto, Spark Plug and Ignition 
Switch. Their confidence in us is the most potent incen- 
tive to strive for perfection that our craftsmen could 
feel. All the compulsion which tyranny can enforce 
upon slaves is feeble by comparison. 

SCINTILLA MAGNETO DIVISION 
BENDIX AVIATION CORPORATION 
/ SIDNEY, NEW YORK 



A new descriptive circular on Hubbeilite Floors 
tells of a simple method to determine whether 

abrasion or attrition, or from the building up of 
static electricity to a sparking potential. You can 
easily conduct such a test. Send for free circular. 

H. H. ROBERTSON COMPANY 

Farmers Bank Building . . . Pittsburgh, Pa. 


ROBERTSON 




We Manufacture 

PLASTIC BONDED 
PLYWOOD AIRCRAFT 
COMPONENTS 



AVIATION ENGINEERING 



AVIATION. 


DEVELOPED AND PROVED AS A 

War- Industry "Must" 


— Brightboy — 

★ Time and Work Savings ★ 
Speed up 

FINISHING. DEBURRING. 
POLISHING. PREPOUSHING; 
Remove DIGS. ROUGH EDGES. 
TOOL AND HEAT MARKS; 
Smooth WELDED AND 
SOLDERED JOINTS: 




BRIGHTBOY INDUSTRIAL DIVISION 



Weldon Roberts 


Brightboy 

The SOFT RUBBER binder 

CUSHIONS the abrasive 




GET DOWN TO BUSINESS 

...SIMPLIFY AND 
SPEED-UP PRODUCTION! 

our job! ACTUS Hl-Prossuro Stainless Stool Hose 
Clomps help to 'got 'em flying' for the U. S. 
Novy, Coost Guard, British Air Ministry ond 
Conodian Govornmont bocouso they're 

LIGHTER — STRONGER — QUICKER! 
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A New Book 
for youi Desk Top! 

WRITE TODAY for the new book on General Electric 
Deltabeaton Aircraft Wires No. 57300 and 57330. 
It contains descriptive analyses, test data, and 
complete specifications of the two wires com- 
pared side by side with A-N-J C-48 Specifications. 
Every electrical engineer in the aircraft industry 
should have his copy. 

Aircraft wire samples will be included. 




GENERAL m ELECTRIC 



YOU CAN'T LOOSEN THE CAP ON A 

SUB LITTELFUSE! 




Littoliuse process ol everlasting lock. Cap 

Littelfuse First with Aircraft Fuses. 

— and LITTELFUSE has steadily led the way in products lor de- 
veloping demand ever since . Send lor completo Catalog. 

LITTELFUSE INC. 

4749 Ravenswood Ave. Chicago, III. 


WHISTLER 

Adjustable Perforating Dies 

CAN BE CHANGED AT WILL 
WITHOUT ADDITIONAL DIE EXPENSE 


[ OPERATES LIKE ANY I 
SINGLE PURPOSE DIE | 



FREE and explaining TUakr 

other Whistler dies, tools and spe- 


The Perfect "Set-up” for 

PRECISION 

PERFORATING 


days and weeks of single pur- 
pose die making. Whistler 
Adjustable Dies are ready to 
set up for immediate prodt/c- 

Punches and Dies from stock 
— Tfi" to l 'A'. Larger sizes on 
order. Minimum perforating 
centers of Self cleaning. 
In use by country’s largest 


S. B. WHISTLER 
& SONS, INC. 

762 MILITARY ROAD 
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Machining 
to Infinite 
Exactitude 


M achining of castings to the precision tol- 
erances required in the production of 
aircraft parts, such as the magnesium super- 
charger housing-cover illustrated above, is our 
particular specialty. Nowhere will you find a 
shop more adequately equipped to handle diffi- 
cult machining and delicate experimental work. 
• Write Us Concerning Year Requirements! 

THE 

Govro-nelson 

COMPANY 

1931 Antoinette Detroit, Mich. 




PRECISION IN FLIGHT 
requires accurate 
instruments 

• Successful flight to near or distant objectives 
requires the proper and accurate operation of 
engines, pumps, carburetor and all other parts — 
and accurate aircraft instruments. Obtain this all- 
important accuracy by testing and calibrating 
with Meriam Manometers. 



Reflecting in their design and skilful manufac- 
ture more than 30 years of experience devoted 
solely to building positively accurate indicating 
instruments, standard and special types of Meriam 
Manometers are widely used in measuring Crank- 
case Pressures — Air Flows — Absolute Stack 
Pressures — Carburetor Pressure Drops — Engine 
Manifold Pressures — Supercharger Pressures — 
and in testing and calibrating Altimeters — Air 
Speed I ndicators — Rate - of - Climb Indicators — 
Fuel Pressure Gauges — Manifold Pressure Gauges 
— Suction Gauges — Fuel Quantity Gauges — and 
Fuel, Vacuum and Hydraulic Pumps. 

Meriam instruments are the recognized standard 
for testing and calibrating work at all Army air 
fields in the United States and Principal Posses- 
sions and are widely used for the most exacting 
test work in aircraft, engine, carburetor, pump 
and other parts manufacturing plants. 


Our wide experience in this exacting work is 
fully at your disposal. Do not hesitate to write 
us fully about your problems. We will endeavor 



moasuremont of Pressures, Vacuums ond Flows ol Liquids and Gases. 
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with Veeder-Root 

"FACTS-IN- FIGURES" 
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I FOR 

^SAFETY 

and DEPENDABILITY 


JUSTRITE SAFETY CANS 



JUSTRITE Twin-Bulb ELECTRIC LANTERN 
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WHAT MAKES A 
MAILING CLICK? 


M^Graw-HUI Mailing ^Llsts. ^usnd 
lontM and* vertical ^coverage ' of 

^ In view of present^ day dlfflculHes 

Me G RAW-HILL I 

DIRECT MAIL LIST^EIIVICfJ “yoo lf ^ ‘proUbly '?"»"> Iwd 



DIRECT M All DIVISION 

McGraw-Hill Publishing Company Inc. 

330 WEST 42nd ST. NEW YORK. N Y. 
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If there is anything you want— 

or something you don't want that other readers 
of this paper can supply — or use — advertise it in 

Aviation's Market Place 

AVIATION "CLASSIFIED" 



GENERATORS 


DIRECT-CRANKING STARTERS 


Light-weight, low-priccd electric 
storters— complete with solenoid 
and starter button — Three sices fit 
engines to 300 HP... 4" or 5" Stand- 

CHAMPION Aviation Products 

1 702 Sou t h F lower Street a Los Angeles? Californio' • PRospect 2185 


Light— Strong— Air-cooled — Low- 
. priced oviotion generator, with volt- 
age ’contro!...Easily .installed — fully 
: guaranteed. 6 or 12 volts; $25 to $45. 
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CLASSIFIED ADVERTISING 



= AVIATION'S MARKET PLACE 


WANTED 





AVIATION'S MARKET PLACE 


AIRCRAFT 

TUBING 
RIVETS 
SPRUCE 
HARDWARE 
INSTRUMENTS 
& MATERIALS 

K A II I. » It T 


J () PESTER’S 

\ PROPELLERS 


COMPLETE OVERHAUL SERVICE 

UNDER ONE ROOF 

Factory schooled mechanics 
to service all types of motors 
— including carburetor, mag- 
neto, generator, control box 
and starter repairs, MAGNA- 
FLUX System used exclusively- 
Complete stock of new factory 
parts. All work guaranteed. 

AIRLINE FACILITIES FOR THE PRIVATE PILOT. . . 

Service at Snyder’s is quicker... more complete because Snyder's mainti 
' " iff of aircraft mi ' 


SNYDER f AIRCRAFT 



INSTRUMENTS 


NEW - 

D __ S T AN » A U D 


TYPES — SALES — REPAIR — INSTALLATION — COMPLETE STOCK 
AIRCRAFT EQUIPMENT COMPANY ^ 




Philadelphia Rust-Proof Co. 


Dlutrlbaton'— HOVFARI? '* IXSCOMBE 


Quick ANSWERS search light 

to your business problems. . . sections 

hdlSCELLANEOUS business problems ere dolly be- McGRAW-HILL 

* ' leg solved quickly end easily by (he use of fho 

Searchlight Section of McGraw-Hill publications. 







AVIATION'S MARKET PLACE 


Aviation Schools 

Aeronautical Engineering — Ground — Mechanics 
Flying — Instrument 


f HERE'S A CHANCE 
TO SERVE YOUR 
COUNTRY - 



VIATION 

2! 



you „„ *, y , ur b 

' helping to build the thou, 
sends of airplanes needed by 
J, e Ar "iy and Navy and at 
the same time male your fu. 
Ihl! :. Se J C “ r .® "1 , an . indus *ry 




AERONAUTICAL 

ENGINEERING 


INDIANA TECHNICAL COLLEGE 



For AIRCRAFT 
INSTRUMENT 
TECHNICIANS 


•M. 


ouc,.ss..p-,;;oouo„ JU b;^ 
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7)cr*n MINUTES 

'te^t^pie HOURS ! 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 


Conservatively estimated TANNEWITZ DI-SAWS save 
an average of 70% of the time and cost involved in 
making inside and outside cuts on dies, shoes, templates 
and hundreds of other operations, including filing and 
polishing, to which these machines are ideally adaptable. 
In many instances they are turning out work in as little 
as ONE-TENTH of the former time required. 


To expedite production and cut costs, by all means 
investigate the tremendous possibilities these machines 
offer in tool and die making and other applications. 


The popularity of DI-SAWING 
is growing by leaps and 
bounds. Get the complete facts 
on the most highly developed 
DI-SAW on the market. Simply 
write for our DI-SAW Bulletin. 


Made by Sawing 
Machinery Specialists 



WYMAN-GORDON 


AVIATION. 


WORCESTER, MASSACHUSETTS 

HARVEY, ILLINOIS - DETROIT. MICHIGAN 






fOR Outnumbered 3 to 1 
p.40s Defeat Nans 


Fimms 

now 17 sms 

M Mffll Bffll! 


r2Z 


, #**“* 




TOMAHAWKS GET 
BOMBER 

'Practically Blew Up *» 
My Face "-Pilot 


hawks 
IN action 

Shoot-up 


55 %* 

Sk.”-®”" 

Sup^l_- 

V/asbinS^; 

S“" - 

tecWio*;^ 

^ a . ne boo‘ 


HEADLINES for HISTORY 





Out of the sea come millions of pounds ol a 
marvelous weight-saving metal— magnesium 
—recovered by Dow from the water itself— to 
give speedier wings to our fighting aircraft 
today . . . and inspire designers and engineers 
alike to free America from useless weight by 
unrestricted applications when victory is won. 


DOW CHEMICAL COMPANY, MIDLAND. MICHIGAN 


MAGNESIUM 

The Lightest Structural Metal . . . One-third Lighter Than Any Other in Common Use 
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Keep em flying! 



T HOUSANDS of trained pilots are required to 
man the fighting planes rolling off the nation's 
production lines. To train these men with speed 
and thoroughness is a tremendous task. 

North American Aviation has performed an 
outstanding service to the Allied Forces in their 
battle for air supremacy by providing an ad- 
vanced trainer capable of soundly preparing 
these large numbers of new pilots for their 


active duty in heavier, faster, combat aircraft. 

To provide a constant flow of advanced train- 
ers, pursuit ships and bombers to the military 
services, the productive capacities of more than 
900 firms have been enlisted in an all-out pro- 
duction effort. North American Aviation has 
become the leader of a large and powerful man- 
ufacturing team on which Eclipse Aviation is 
proud to serve. 


Eclipse Products used by North American Aviation, Inc. 

Hand and Electric Inertia Starters, Battery Booster Coils, Solenoid Engaging Devices, Solenoid Relays, Engine 
Driven Generators and Control Boxes, Air Pumps, Air Valves, Oil Separators, De-Icer Distributor Valves, 
Propeller Anti-Icer Pumps and Engine Driven Hydraulic Pumps. 

ECLIPSE AVIATION 

DIVISION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY, U. S. A. 

1942, Bondix Aviation Corp. 


7vt 1 De/beada/Kb (9/ie^ztcoto it pays to 





